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A. 13 
A. 06 

A. 06 
A. 06 
A. 06 
A. 25 



A. 08 
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OP CODE DIRECTORY 
BY MNEMONIC 





nnenonic 


OP 


Section 


Compat 




INT 


90 


13.8 






IOC 


98 


16.5 






IBS 


53 


9.6 






1ST 


59 


9.2 






ISU 


52 


9«5 






LEft 


25 


T1.t 






LIX 


&r 


20.2 






LOK 


60 


20.4 






LSS 


21 


11.1 






HtS 


6fr 


20-6 






HOP 


87 


19-1 






HPY 


05 


8.5 






HVA 


10 


14-3 






HVC 


13 


14.6 






MVO 


08 


14.1 






WVL 


09 


14-2 






nvN 


It 


14.4 






nvR 


t* 


15^7 






nvs 


AO 


21.1 






nvu 


12 


14-5 






NEfi 


25 


11-1 






NOP 


20 


11-1 






NOT 


44 


15.18 






NTR 


31 


13.2 






NUL 


2A 


11 -1 






OFL 


28 


11.1 






CRR 


43 


15.17 






RAA 


70 


10-3 






RAD 


92 


16-2 






RAS 


7r 


10-4 






RDS 


77 


10-10 






RDT 


95 


18.1 






RDV 


76 


10.9 






RET 


63 


1 3.6 






RLD 


78 


10-1 






RI^S 


75 


10-8 






RFU 


74 


10-7 






RSS 


73 


10,6 






RST 


79 


10.2 






RSU 


72 


1C-5 




urrouglis 


Prior Written 


Consent 


Required For 


Disclosure 



Notes 



A. 06 



A.Q6 



A.10 
A. 03 
A. 07 
A.2Q 
A. 21 
A. 04 
A-15 

A-07 
A-06 

A -11 
A.I 9 
A. 06 

A-11 
A-17, 18 

A-17, 18 



A -17 
A. 17 
A-17, 18 

A-17, 18 
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OP CODE DIRECTORY 
BY MNEI*ONIC 



Mnemonic 


OP 


Section 


SDE 


16 


15.1 


SOU 


17 


15.2 


SEA 


39 


15.5 


SIX 


68 


20.3 


SLD 


38 


15.7 


SLL 


37 


t5,6 


SLT 


64 


15,8 


SMF 


47 


20.8 


SRD 


91 


16.3 


SST 


99 


20.10 


STB 


66 


15,9 


STT 


97 


18.2 


SUB 


04 


8-4 


SZE 


18 


15.3 


SZU 


19 


15.4 


TRN 


15 


14-8 


VEN 


35 


13-4 


WHR 


65 


20.7 



Compatibility Notes 



A.I 2 



A. 26 
A. 26 



A. 23 
A. 40 



A. 09 
A. 14 
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1 INTRODUCTION 

1.1 PREFACE 

This specification defines the instruction set for the 
W-Series processor family. 

Appendix A - Compatibility Notes: Describes the machine 
dependent variations to the instruction specifications. 

1»2 RELATED SPECIFICATIONS 

See Appendix A - Compatibility Notes (A, 01). 

1.3 GENERAL DESCRIPTION 

This instruction set consists of powerful, high level 
variable length instructions of up to three operand 
addresses each. It has instructions for data nanipulation 
and local program control as bell as more complex 
instructions to address outside of the local program 
environment and switch program environments. This family 
of instructions will also permit the system to address 
memory of greater than five million bytes. Addressing 
Limitations are machine dependent. See Appendix A 
Compatibility Notes (A. 53). 
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2 DATA REPRESENTATION 

Conversion between signed and unsigned A-bit 
representation and 8-bit representation is acconplished 
autoaatically during the execution of instructions. 

2.1 SIGNED NUMERIC FORMAT ISN) 

Data is interpreted in units of 4 bits (one digit). The 
sign is Interpreted as a separate and leading 4-bit unit. 
The 4-bit code is interpreted by the arlthnetic units as 
follows: 

4-bit Code Digit Sign Code 

0000 + 

0001 1 ♦ 
0C10 2 + 
0011 3 + 

0100 4 ♦ 

0101 5 ♦ 

0110 6 ♦ 

0111 7 ♦ 
1000 8 * 
1CC1 9 + 
1C10 A Undefined* + 
1011 B Undefined* + 

1100 C Undefined* + 

1101 D Undefined* 

1110 E Undefined* ♦ 

1111 F Undefined* + 

* Undefined - The hexadecimal digits A through F are 
hereafter referred to as "undigits". 
Use of undigits in an arithmetic 
operand, except for the sign digits 
will cause an Invalid Arithmetic Data 
Fault. See Appendix A - Compatibility 
Notes <A.16). 



— Burroughs Prior Written Consent Reouired For Disclosure Of This Data — 



1 

BURROLGWS CORPOFATION +-'- — + 1997 5390 

SYSTEf 0EVELOFf«EllT GROUP | 

>PASACE1«A PLANT I V SERIES INSTRUCTION SET 

I 

CCWPANY CONFIDENTIAL SYSTE« OESIGN SPECIFICATION REV. A PAGE 1A 



2-t SIGNED NUWERIC FORMAT {SN) (Continued) 

When the result of an operation is signed, ttie sign-digit 
Is stored as follows: 



+ = 1100 CO 
- = HOT tD) 

When the sign digit is interpreted as PLUS, it wilt 
compare as HIGH relative to a sign digit interpreted as 

In the examples that are given at the end of the 
description of aany of the instructions the plus synbol 
<♦) is used to indicate a sign digit value of 0-9, A, 8, 
C> E or F. The symbol also is used to represent a plus 
sign value that nay be stored within the processor. The 
letter "C" is used to Indicate that the processor has 
written a plus sign into mevory. The letter "O" is used 
to indicate the minus sign except that the jiinus symbol 
t-) is used to represent a minus sign value that may be 
stored within the processor. 

2.2 UNSIGNED NUHERIC FORI^AT (UN) 

Data is Interpreted In units of four-bits (one digit). 
Unsigned data fields are assumed to be positive. 

2.3 UNSIGNED ALPHA FORMAT (UA) 

Data is interpreted ir units of eight bits (one byte or 
ore character) . 

The internal representation of alpha data is in the 
Extended Binary Coded Decimal Interchange Code (EBCDIC)^ 

Eight-bit data is considered unsigned except in the case 
of the Pove Alpha (OP * 10), Rove Numeric (OP = 11), and 
Edit (OP =49) Instructions. Additional details are given 
in the description of these instructions. 

Alphanumeric comparisons are binary and thus the 
( Icw-tb-high) collating sequence for EBCDIC is 
syirbois-alphas-digits. 
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INSTRUCTION REPRESENTATION 



"Res^rvea" or "not specified" bits^ digits, or characters 
must be zero and are reserved for future specification. 
Ignored bits, digits or characters are not exaMined and 
may be any value. 

All fields are addressed most significant digit first, 
uniess specifically noted otherwise. 

All instructions must start at an even address or cause an 
Address Error Fault <AEX = 43). 

The data fields are called the A-field, the B-field and 
the C-field. AF and 8F generally refer to the lengths of 
A and B fields respectively The address of each field is 
called the A, B and C address. The data type of each 
field is generally defined by the first digit (controller 
bits) of the A, B and C addresses. 
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3.1 INSTRUCTION FORMAT 

The Processor instructions may vary in length from 4 to 30 
Qigits. An instruction «ay use a mixture of Extended 
Address and Non-extended Address fornats. Extended format 
is specified by the value of the second digit of each of 
the A, B, and C address syllables. An extended address 
occupies 8 digits whereas a non-extended address occupies 
6 digits of an instruction. 



Non-Extended Format: 

Oescri ption 

OP VV 

OP WW 

OP A AAA 

OP AAAAAA 

OP AFBF AAAAAA 

OP AFBF AAAAAA BBBB6B 

OP AFBF AAAAAA BBBBBB CCCCCC 



Extended Format: 

Description 

OP AAAAAAAA 

OP AFBF AAAAAAAA 

OP AFBF AAAAAAAA 66BBBBBB 

OP AFBF AAAAAAAA BBB66BB8 CCCCCCCC 

Where: OP = Operator Code 

V = Variant Digits 

AFBF = A and B-field length variant. 

A, B, C = Address of respective data fields 
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3-1-1 KON-EXTENDEO FORMAT 

Non-extended airect addressing capability is from 
through 99,999. In a Branch Instruction, the two adaress 
controller bits can be used to extend the address range to 
299,998 (See Section 3-5)- The non-extended format is 
shown in Figure 3-1-1- 

3.1.2 EXTENDED FORMAT 

Extended direct addressing capability is from through 
999,999. 

An Extended Indicant is specified if the two high order 
bits of the second »ost significant digit of an address 
syllable are true- An Extended Indicant signifies that 
the next six digits contain the address and determines 
which index registers Bay be specified for this address. 
See Section 3.2. The non-extended and extended addressing 
fornats are shown in Figure 3-1-1. 
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FIGURE 3.1-1 NON-EXTENDED/EXTENOED ADDRESSING FORHAT 



NON-EXTENDEO ADDRESS 



Ixx XX ! 5 14 13 12 111 

I I 



INDEX INDICANT 1 

I 

ADDRESS CONTROLLER — 

ADDRESS TEN THOUSANDS 

ADDRESS THOUSANDS 

AOORESS HUNDREDS — —- — 

ADDRESS TENS 

ADDRESS UNITS — ^ — 



EXTENDED ADDRESS Ixx xx| X 16 | 5 I 4 | 3 I 2 I 1 | 

I I * * * * 

INDEX INDICANT \ 

I 

ACORESS CONTROLLER 

EXTENDED INDICANT 

ADDRESS HUNDRED THOUSANDS 
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3.2 ADDRESS RESOLUTION 

L'nder the HCP for the V Series aachines, »ost of the MCP 
and all user prograas are partitioned into a number of 
separate memory pieces. Each is defined by its base and 
limit which are always KOD 1000- All addresses to this 
memory are relative to one of these base and limits. 

All processes running under the MCP on these machines have 
accessabi llty to memory via eight base and limit pairs. 
Base #0 Is defined as that process' context (data) area. 
Base #1 Is defined as that process* code area. 
Non-Indexed addresses will refer to base #0 or base #1 , 
depending upon whether the address refers to data or code, 
respectively. In order to support user programs with only 
one base and limit (I.e. with the intermixed code and 
data), both base #0 and base #1 point to the same area of 
memory. 

Processes can also address memory via all 8 base ana limit 
pairs through the use of the base Indicant algit in one of 
the Index registers. With non-extended addressing, 1X1, 
1X2, and 1X3 can be used. Extended addressing also allows 
the use of 1X4, 1X5, 1X6, and 1X7, 

Addresses will be resolved according to the following 
chart: 

EXTENDED INDEX ADDRESSING MODE 
INDICANT INDICANT 

None Context Relative 

None 1 1X1 w/Base Indicant 

None 2 1X2 w/Base Indicant 

None 3 1X3 w/6ase Indicant 

A Address Error 

A 1 Address Error 

A 2 Address Error 

A 3 Address Error 

B Address Error 

B 1 Address Error 

B 2 Address Error 

. B 3 Address Error 
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3.2 ADDRESS RESOLUTION (Continued) 



EXT EN 


DED 


INDEX 


INDICANT 


INDICANT 


C 







C 




1 


C 




2 


C 




3 


D 












1 


D 




2 


D 




3 


E 







E 




1 


E 




2 


E 




3 


F 







F 




1 


F 




2 


F 




3 



ADDRESSING MODE 



Context Relative 
Ixl u/Base Indicant 
1X2 u/Base Indicant 
1X3 w/Ease Indicant 

Code Base Relative (Base #1) 
1X4 w/Base Indicant 
IXS w/6ase Indicant 
1X6 w/6ase Indicant 

Address Error 
1X7 w/Base Indicant 
Address Error 
Address Error 

Address Error 
Address Error 
Address Error 
Address Error 
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3.2,1 



NON-INDIRECT ADDRESS 



A non-indirect context relative address is relative to the 
Code Base CBase #1) for the following instruction opcodes: 



OP 


nneoionic 


20 


NOP 


21 


LSS 


22 


EQL 


23 


LEQ 


24 


6TR 


25 


NEft 


26 


GEO 


27 


BUN 


28 


OVF 


29 


HBR 


2A 


NUL 


2B 


6TN 


31 


NTR 


32 


EXT 



Name 

No-operation 
Branch on Less 
Branch on Equal 
Branch on Less or Equal 
Branch on Greater 
Branch on Not Equal 
Branch on Gtr or Eql 
Branch Unconditional 
Branch on Overflow 
Halt Branch 
Branch on Null 
Branch on Gtr or Null 
Enter 
Exit 



A non-indirect context relative address is relative to the 
Data Base (Base #0) for all other instruction opcodes. 

Address digits are limited to the Oecimal values of 0-9. 
Undigits (A through f) in a resolved final address will 
cause an Address Error fault. 

These specifications define certain absolute address 

fields, however, some machines require fixed address 

modifications. See Appendix A - Compatibility Notes 
(A. 35). 
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3.2-2 INDIRECT ADDRESS 



The referenced address field does not contain the operand 
data, but contains another address. The latter address 
■ay point to data or still another address. This indirect 
reference nay be carried to any depth. The controller of 
the final Cdirect) address specifies the format of the 
operand field to be accessed and must confornr to any 
address controller restrictions for the instruction. 

Full generality of indexing is naintained in indirect 
addressing. Any or all of the indirect addresses in a 
chain may be indexed. An address is always indexed before 
the indi rect reference is taken. 

Extended addressing nay be applied to any or all of the 
Indirect addresses in a chain. 

Alt Indirect Addresses in an indirect address chain that 
are context relative are relative to the Data Base 
CBase #0). If the indirect address is indexed, the 
specified Base Indicant; from the index register will be 
used to determine the base. If the indirect address is 
extended with a "D" and no index register is specified, 
the address is relative to the Code Base (Base #1). 

Undiglts in an unresolved intermediate address will 
produce an Address Error Fault (AEX = 32). See Appendix 
A - Compatibility Notes <A.29). 
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3-2.3 BRANCH ADDRESS 

If ron-extepded address format is used, the branch address 
in the Address Branchy Halt Branch, Enter and Exit 
instructions have a maximum address capability of 299,998. 
To acconpLish this the address cortrcller bits carry the 
following significance: 

00 s = Most Significant Oigit of Address 

01 = 1 = nost Significant Digit of Address 

10 = 2 = Most Significant Digit of Address 

11 - 3 = Indirect Adoress 

If address extension is used, the address controller in 
the Branch, Halt Branch, Enter and Exit instructions is 
only used to indicate an indirect address. 

All Indirect Addresses in the indirect address chain that 
are context relative are relative to the Data Base 
(Base #0) unless the indirect address is inoexed. If the 
indirect address is indexed, the specified Base Indicant 
from the index register will be used to determine the 
Memory Area that contains the indirect address. If the 
indirect aodress is extended with a "D" and no index 
register is specified, the address is relative to the Code 
Base CBase #1). 

An indexed branch address should resolve to a Base 
Indicant value of "I". The processor will always treat 
the resolved address as being relative to Base #1- The 
processor will not check for improper wemory assignments. 
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3.2.4 ADDRESS INDEXING 

The Index Register Format is defined as: 



SIGN BI D6 DS C4 D3 02 D1 
I S 1 I j D 1 D t D I D I D i D ] 

S - Sign digit 

I = Base Indicant 

= Decimal digit thru 9 

The address of the Index Register points to the sign 
digit. If indexing is specifed, the Index Register 
contents (D6 - D1) are added to or subtracted f ro« the 
address depending on the value of the sign digit. 

The value of the Base Indicant indicates wJiich Base/Limit 
pair is associated with the indexed address. The Base 
Indicant must accompany the address in ail further 
processing. The specified base is added to the sum of the 
address and the decimal field of the index register. 



Some values of the Base Indicant may be 
Appendix A - Compatibility Notes (A. 32). 



invalid. 



See 



An attempt to index below the BASE or above the LIMIT (see 
Section 5.1) will cause an Address Error Fault (AEX = 11). 
See Appendix A - Compatibility Notes (A, 30). 

An undigit in the decimal field of an Index Register will 
cause an Address Error Fault <AEX = 12). 

An indexed branch address should resolve to a Base 
Indicant value of "1". The processor will always treat 
the resolved address as being relative to Base #1. The 
processor will not check for improper memory assignments. 
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3-2.4 ADDRESS INDEXING {Continued) 

Three Index Registers (1X1, 1X2 i 1X3) occupy a reserved 
area of memory, relative to Base #0. They are located at 
memory addresses 08, 16 and 24 respectively. 

These Index Registers may also be loaded Mith the Load 
Index Register instruction (OP = 67) and stored with the 
Store Index Register instruction (OP = 68). 

The following instructions and procedures have the ability 
to change the index registers that are maintained in 
reserved memory as an implicit operand: 

Name 



OP 


Hnemonic 


30 


BCT 


31 


NTR 


32 


EXT 


35 


VEN 


37 


SLL 


38 


SLO 


39 


SEA 


62 


HCL 


63 


RET 


64 


SLT 


66 


STB 


91 


SRD 


— 


HCP 



Branch Communicate 

Enter 

Exit 

Virtual Enter 

Search Link List 

Search Delink 

Search 

Hyper Call 

Return 

Search List 

Search Table 

Scan R/0 

Hardware Call 



(1X3) 

(1X3) 

(1X3) 

(1X3) 

(1X1) 

(1X1,1X2) 

(1X1) 

(1X3) 

(1X3) 

(1X1,1X2) 

(1X1) 

(1X1) 

(1X3) 
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3.2.4 ADDRESS INDEXING (Continued) 

The four »»obi le Index Registers (1X4, 1X5, 1X6 & 1X7) may 
t?e Loaded inorvuatly or collectively with a Load Index 
Register instruction (OP = 67) and stored indivually or 
collectively with a Store Index Register instruction 
(OP * 68>- The processor must maintain the value of these 
registers. 

The following instructions and procedures set the Mobile 
Index registers invalid after storing them on a stack: 

Name 



OP 


Mnemonic 


30 


BCT 


62 


HCL 


— . 


INP 


— 


HCP 



Branch Communicate 
Hyper Call 
Interrupt Procedure 
Hardware Call Procedure 

The following instructions restore the Mobile Index 
registers that were stored on a stack. 

OP Mnemonic Name 



63 RET Return (HCL S HCP variant) 

93 BRV Virtual Branch Reinstatee 
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3-2-5 ADDRESS CONTROLLER 

The two low-order bits of the first digit of the address 
field provide information that refers to the particular 
address or to the type of data stored at that address. 

The two bits generally carry the following significance: 

00 - Unsigned 4-bit format (UN) 
CI - Signed 4-bit foraat (SN) 
TO - Unsigned 8-bit foraat (UA) 
11 - Indirect Address <IA) 

Some combinations are prohibited in some instructions and 
pay be variants in other instructions. 

The values of the first digit for both the low 
(controller) and the high order (indexing) bits are shown 
below. 



UN SN UA lA 
+ + + + + 

I I 1 I 2 I 3 I No indexing 

14 15 16 17 1 1X1 1X4 1X7 

+ + + + + 

18 19 i A I e 1 1X2 1X5 

! C I I E 1 F 1 1X3 1X6 
^ + — — + + + 

Examples: 

1. A-address = 601000. 

From the above table, 6 means UA and 1X1. This means 
add 1000 and the contents of Index Register One to the 
value of the Base. The data at this address is 
processed as eight bit units. 

2. A-address = FOOOOO. 

From the table, F means lA and 1X3. This means that the 
indirect address will be found by adding zero to the 
contents of 1X3 and then adding the base. 
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3.3 OPERATOR CODE 



The first two digits of an instruction are used to define 
the operation. All unasslgned operator codes are reserved 
for expansion. The occurrence of an Invalid operator code 
Is an Invalid Instruction Fault (lEX = 01) and will cause 
a Hardware Call procedure to be executed. 

3. A FIELD LENGTH 

The next four digits nay be used to define field length. 
AF and BF generally refer to the data field length of the 
"A" operand and the "B" operand respectively. Maxlmuii 
field length of 100 units is Indicated when the two digit 
value Is equal to 00. 

3--6.1 INDIRECT FIELD LENGTH 

Indirect' Field Length Is specified by setting the two high 
order bits (8 & 4) of the aost significant digit True. 
When Indirect Field Length Is specified, a two-digit 
•eiiory location relative to the Data Base (Base MO), Is 
addressed. The Information at this address specifies the 
actual field length or another two digit memory location. 

The relative address of the Indirect Field Length 
1nfor*at1on Is specified by the two low order bits of the 
most significant digit and the three high order bits of 
the least significant digit. 



I = Indirect Field Length Flag = 1 

T = Tens Position of Address ♦ Base 

U = Units Position of Address * Base 

= WUST BE ZERO 
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3,4.1 



INDIRECT FIELD LENGTH (Continued) 



Twerty even numbered indirect addresses ranging frow 

00 to 38, relative to Base #0, are available. The 

following table decodes the relative address of the 
Indirect field length specified by AF or BF. 



NSO 


1 

-+- 

1 

+— 

I 
1 



00 


LSD 








C 


2 

02 


4 

04 


6 

06 


8 
08 





I 

1 
1 


10 


12 


14 


16 


18 


E 


1 

I 
1 


20 


22 


24 


26 


28 


F 


1 
1 


30 


32 


34 


36 


38 



Example: If AF=C4 and Base #0 = 1000, the two digit 
length of the "A" data field or another indirect 
field length is found at absolute address 1004. 

Only the folloMing instructions have Indirect Field Length 
capability for both AF and BF: 



OP 


nnemoni c 


01 


INC 


02 


ADO 


03 


DEC 


04 


SUB 


OS 


MPY 


06 


OIV 


08 


MVD 


09 


MVL 


10 


MVA 


11 


MVN 


12 


nvw 


13 


HVC 


14 


nvR 


15 


TRN 



Name 



Increment 


Add 




Decrement 


Subtract 


Multiply 


Divide 


Move 


Data 


Move 


Links 


Move 


Alpha 


Move 


Numeric 


Move 


Words 


Move 


and Clear 


Move 


Repeat 


Translate 



Words 
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3-4.1 INDIRECT FIELD LENGTH (Continued) 

OP Nneaonic Name 



^^' 


WMV^^WailM«M 


16 


SDE 


17 


SOU 


18 


SZE 


19 


SZU 


30 


BCT 


31 


NTR 


35 


VEN 


37 


SLL 


38 


SLD 


39 


SEA 


42 


AND 


43 


ORR 


44 


NOT 


45 


CPA 


46 


CPN 


49 


EOT 


60 


LOK 


61 


ASP 


62 


HCL 


64 


SLt 


65 


W»R 


66 


STB 


67 


LIX 


68 


S IX 


85 


CIO 


86 


ATE 


87 


MOP 


88 


D2B 


89 


B2D 


90 


IMT 


91 


SRO 


92 


RAO 


94 


no 


95 


ROT 


97 


STT 


98 


IOC 


99 


SST 


AO 


NVS 


A1 


CPS 


A2 


HSH 



Scan^Equal 

Scan->Unequal 

Scan-Zone Equal 

Scan-Zone Unequal 

Cotnnunicate 

Enter 

Virtual Enter 

Search Link List 

Search Link Delink 

Search 

And 

Or 

Not 

Coapare Alpha 

Compare Numeric 

Edit 

Lock/Unlock 

Adjust Stack Pointer 

Hyper Call 

Search List 

Write Hardware Registers 

Search Table 

Load Index Registers 

Store Index Registers 

Convert I/O 

Alter Table Entry 

Measurement OP 

Decimal to Binary 

Binary to Dec i sal 

Tnterrupt 

Scan Result Descriptor 

Read Address 

Initiate I/O 

Read Time of Day 

Set Time of Day 

I/O Complete 

SySter. Status 

Move Strings 

Compare Strings 

Hash Strings 
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3.4.1 INDIRECT FIELD LENGTH (Continued) 

The following instructiors have Indirect Field Length 

capability in AF only. EF indirect field length will be 
ignoped. 



OP 


Mnemonic 


33 


BRT 


34 


BST 


40 


BZT 


41 


EOT 


48 


HBK 


* 


See Appendix 



Nane 



Bit Reset 

Bit Set 

Bit Zero Test 

Bit One Test 

Halt Breakpoint 



A - Compatibility Notes (A.2S) 



3.4.2 



LITERALS (AF ONLY) 



The li 
"A" Fi 
of the 
False, 
syllab 
but d 
the in 
of th 
addres 
The L 
Indire 
tine. 



teral 
eld L 
most 
Th 
le of 
oes 
struc 
e in 
s ind 
itera 
ct Fi 



capabi 
iteral 

signif 
e Lite 

the in 
contaj n 
tion, T 
struct! 
ex, add 
I is L 
eld Len 



lity 
is sp 
icant 
ral 
struc 
the 
he si 
on a 
ress 
EFT J 
gth c 



can 
eci f 

dig 
flag 
tion 

lit 
X di 
re 

cont 
USTI 
anno 



only b 
ied by 
it of 
Indie 
does 
eral d 
gits o 
the .0 
roller 
FIED. 
t be 



e spec 

setti 

AF Tru 

ates t 

not c 

ata th 

f the 

perand 

or th 

Litera 

speci 



if ie 
ng t 
e a 
hat 
onta 
at i 
"A" 

its 
e op 
t ca 
fied 



d by 
he 8 
nd 
the 
in 

s to 
addr 
elf 
eran 
pabi 
at 



"AF". 

and 2 



the 
"A" 

an 

be 
ess 

and 
d 



4 
add 
add 
use 
por 
not 
addr 



lity an 
the 



An 
bits 

bit 
ress 
ress 
d by 
tion 

the 
ess. 
d AF 
same 



nSD I LSD 

8 I L I AO I L 

4 1 G j U I 

2 i L I U I U 

1 I A1 I U 1 A 

+ +— + 



Literal Flag = 1 

Wust be Zero 

Units of Literal Length 

Address controller of Literal 
field (see following table) 
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5.A.2 LITERALS ^Continued) 

Bits A1 and AG of "AF" indicate the literal data type. 

At I AO Controller Unit Length 

I 1 I Unsigned 4-bit (UN) | 1-6 digits 

+-----+— —-i — — — ~ — ——.—.«.+_ — -. -.^-^ — 

I I T I Signed 4-bTt (SN) \ 1-5 digits plus sign 
I t I I 8-bit (UA) I 1-3 characters 

i 1 I 1 I Reserved | 



The follouing inproper useage of Literal will produce an 
Invalid- Instruction Fault (lEX = 22). See Appendix 
A - Compatibility Notes (A. 28). 

1- Controller = 3 CA1*A0) 

2« Controller = 2 CA1*A0/) and length >3 

3. Controller » 1 <A1/*A0) and length >5 

4. Controller = <A1/*A0/) and length >6 

The data Itself aust be left-justified in the six digit 
field that tiould have contained the non-extended A address 
If it were not literal. 



—Burroughs Prior Written Consent Required For Disclosure Of This Data — 



BURROUGHS CORFORATION 
SYSTE« DEWELOPMENT GROUP 
PASACENA PLANT 



! 

I 

I V SERIES INSTRUCTION SET 



1997 5390 



COKPAKY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV- A PAGE 33 

3.4.2 LITERALS (Continued) 

Only the following instructions have literal capability: 



OP 


Mnemonic 


01 


INC 


02 


ADO 


03 


DEC 


04 


SUB 


05 


MPY 


06 


OIV 


10 


MVA • 


11 


MVN 


14 


MVR 


16 


SDE 


17 


SOU 


18 


SZE 


19 


SZU 


37 


SLL 


38 


SLO 


39 


SEA 


*40 


8ZT 


*41 


BOT 


42 


AND 


43 


CRR 


44 


NOT 


45 


CPA 


46 


CPN 


49 


EOT 


61 


ASP 


87 


MOP 


88 


D2B 


89 


B2D 


94 


IIO 


98 


IOC 



Name 

Increment 

Add 

Decrement 

Subtract 

Multiply 

Divide 

Move Alpha 

Move Numeric 

Move Repeat 

Scan-Equal 

Scan-Unequal 

Scan-Zone Equal 

Scan-Zone Unequal 

Search Link List 

Search Link Delink 

Search 

Bit Zero Test 

Bit One Test 

And 

Or 

Not 

Compare Alpha 

Compare Numeric 

Edit 

Aojust Stack Pointer 

Measurement OP 

Oeciaal to Binary 

Binary to Decimal 

Initiate I/O 

I/O Complete 



♦Hot recommended for general use 
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3-4.2 



LITERALS (Continued) 



The Literal Flag is invalid In the following Instructions 
and Hill cause an Invalid Instruction Fault (lEX = 21): 



OP 

08 
09 
31 
33 
34 
64 
66 
67 
68 
85 
90 
92 
93 
95 
97 
99 
AO 
At 
A2 



Mnemonic 

MVO 
MVL 
NTR 
BRT 
BST 
SL T 
STB 
LIX 
SIX 
CIO 
INT 
RAD 
BRV 
ROT 
STT 
SST 
HVS 
CPS 
HSH 



Nane 

Move Data 

Move Links 

Enter 

Bit Reset 

Bit Set 

Search List 

Search Table 

Load Index Registers 

Store Index Registers 

Convert I/O 

Interrupt 

Read Address 

Virtual Branch Reinstate 

Read Tiae of Day 

Set Tl»e of Oay 

Systep Status 

Move Strings 

Compare Strings 

Hash Strings 



The Literal flag is Ignored In the following instructions: 



OP 

47 

48 
63 
84 
91 



Mnenonlc 

SMF 
HBK 
RET 
ACM 
SRD 



Name 

Set Mode 

Halt Breakpoint 

Return 

Accumulator Manipulate 

Scan Resust Descriptor 
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3.4.2 LITERALS (Continued) 

The Virtual Enter (VEN) and Hypercall (HCL) instructions 
use concatenated AF/8F field lengths or an AF Literal, In 
this case, an AF literal of B1, 82 or B3 will be 
interpreted as a length of 1, 2 or 3 characters in the "A" 
location. All other literals are not allowed and will 
cause an Invalid Instruction fault <IEX = 21). 



3.5 INSTRUCTION OPERAND OVERLAP DEFINITIONS 
3.5.1 TOTAL OVERLAP 

Two operands totally overlap if their addresses, address 
controllers and field lengths are identical. 

3-5.2 PARTIAL OVERLAP 

Two operands partially overlap if at least one digit of 
each occupy the same memory location and at least one of 
the following conditions is true. 

1) Starting operand addresses are not equal. 

2) Data types are not equal. 

3) Field lengths are not equal. 

3-5,3 MATCHING TYPE-AOORESS OVERLAP 

A type of partial overlap where the operands addresses are 
the same and data types are the sane, but the field 
lengths are not the same. 
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4 PROCESSOR STATE 

4.1 INTERNAL PROCESSOR STATE 

The V-Series architecture is basically a menory-to-nemory 
computer architecture. However^ sowe processor state is 
loaded from memory by the processor at specific times, and 
any succeeding modifications of those fields in main 
memory has no immediate effect upon the processor 
operation. 

The following list specifies the global state set up in 
memory by software and loaded within the processor: 

1- REINSTATE LIST ADDRESS 

2. MEMORY AREA STATUS TAOtE ADDRESS 

3. SNAP PICTURE ADDRESS 

4. KEnORY ERROR REPORT ADDRESS 

** 5. KERNEL »IENORY AREA TABLE BASE/LIMIT ENTRIES 

6. KCP ENVIRONMENT TABLE ADDRESS 

7. NUMBER OF ENTRIES IN T«E MCP ENVIRONMENT TABLE 

8. TIME OF DAY 



** Not all processors load this Item of processor state. See 
Appendix A - Compatibility Notes (A. 44). 
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4.1 INTERNAL PROCESSOR STATE (Continued) 

The following list specifies the state maintained within the 
processor for the CURRENT TASK: 

1. TASK REINSTATE LIST POINTER - points to entry for 
current task 

2. TASK USER ENVIRONMENT TABLE POINTER - points to ET 
for current task 

3. NUMBER OF ENTRIES IN TASK USER ENVIRONMENT TABLE 

4. TASK USER SERVICES MEMORY AREA TABLE POINTER - points 
to USMAT for current task 

5- NUMBER OF ENTRIES IN THE USER SERVICES MEMORY AREA 
TABLE 

6. MCP DATA MEMORY AREA BASE/LIMIT - points to MCP DATA 
MA for current task 

7. ACTIVE ENVIRONMENT NUMBER - active environment number 
for current task 

8- PROGRAM COUNTER - program address for current task 

9. TIME SLICE REMAINING 

TO. ACCUMULATOR 

11. MEASUREMENT REGISTER 

12. INTERRUPT MASK 

13. MOBILE INDEX REGISTERS 

14. COMPARISON TOGGLES (COMS) 

15. OVERFLOW TOGGLE 

16. MODE INDICATORS 
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4,2 OVERFLOW FLAG 

The Overflow Flag indicates that the result field, length 
of an arithmetic. Move Alphanuaeric, or Hove Numeric 
operation Is not sufficient to store the result. 

The Overflow Flag is not cleared at the beginning of an 
arithnietic operation, but is preserved. Therefore, it 
indicates overflow that has occurrea any tine before or 
during a series of arithmetic operations or other 
interspersed non-arith«eti c operations. 

The Overflov Flag Is cleared by the Conditional Branch on 
Overflow (OP = 28), Edit (OP = 49) and Search (OP = 39) 
instructions. 

The Overflow Flag is stored in nenory and reset fay the 
Branch Coiaiiiunicate (OP « 30), Enter (OP = 31), Virtual 
Enter (OP = 35), and Hyper Call (OP - 62) instructions. 
The Overflow Flag is also stored in aeffory and reset by 
the Interrupt and the Hardware Call procedures. 

The Overflow Flag is unconditionally restored fro« menory 
by the Return (OP = 63) and Virtual Branch Reinstate 
(OP = 93) instructions and conditionally restored fro« 
aienory by the Exit (OP » 32). 

The COM and OVF Flags Field referenced elsewhere in this 
documentation contain the following information: 

Information Digit Bit 

Reserved 0* 3 

Reserved 2 

Reserved ,1 

Reserved 

Reserved t 3 

Overflow Flag 2 

Comparison Low Flag 1 

Comparison High Flag 

* Note: Digit is used as a flag during the EXIT 
instruction to specify whether to restore 
the settings of the Overflew and Comparison 
flags. 
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4,2 OVERFLOW FLAG (Continued) 

The Overflow Flag is affected by the following 
instructions and procedures: 

Name 

Fixed Point Arithmetic 



OP 


Mnefflonic 


01 


INC 


02 


AOD 


03 


DEC 


04 


SUB 


06 


DIV 


10 


nvA 


11 


MVN 


28 


OFL 


30 


ECT 


31 


NTR 


32 


EXT 


35 


VEN 


39 


SEA 


49 


EOT 


50 


IAD 


51 


IAS 


52 


ISU 


53 


ISS 


54 


I!«U 


55 


IMS 


57 


I«I 


62 


HCL 


63 


RET 


70 


RAA 


71 


RAS 


72 


RSU 


73 


RSS 


74 


RftU 


75 


RftS 


76 


RDV 


77 


RDS 


84 


ACN 


88 


02B 


89 


B2D 


93 


BRV 


— 


INP 


-- 


HCP 



Move Alphanuneric 

Move Nuaeric 

Branch on Overflow 

Branch Ccmnunicate 

Enter 

Exit 

Virtual Enter 

Search 

Edit 

Integer Arithmetic 



Hyper Call 

Return 

Real Arithmetic 



Accumulate Manipulate 
Decimal to Binary Conversion 
Binary to Decimal Conversion 
Virtual Branch Reinstate 
Interrupt Procedure 
Hardware Call Procedure 
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COMPARISON FLAGS (CCMH, COML) 

The states of the Comparison Flags are: 



♦-COML-I-COHH- 


-+ 




1 1 


1 


Null (Clear) 


10 11 


1 


Greater or High 


I 1 1 


1 


Less or Low 


1 1 I 1 

+«« — «- ♦ 


1 
-+ 


Equal 



The Conparlson Flags will be stored in ffienory and reset by 
the Branch Co»municate (OP = 30>r Enter <0P = 31), Virtual 
Enter (OP = 35), and Hyper Call (OP = 62) instructions. 
They are also stored in memory and reset by the Interrupt 
and the Hardware Call procedures. 

The Comparison Flags are unconditionally restored from 
memory by the Return (CP = 63) and Virtual Branch 
Reinstate (OP * 93) instructions and conditionally 
restored from memory with by the Exit (OP = 32). 

The layout of the COM Flags Field is displayed in Section 
4.2- 
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4.3 



COMPARISON FLAGS (Continued) 

The Conpariscn Flags are affected by the 
instructions and procedures: 



following 



OP 



Nneaonic 



Name 



01 

02 

03 

04 

05 

06 

10 

11 

16 

17 

18 

19 

30 

31 

32 

33 

34 

35 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

49 

50 

51 

52 

53 

54 

55 

57 

58 

59 

60 



INC 
ADD 
DEC 
SUB 
MPY 
DIV 
nVA 

nvN 

SDE 

SDU 

SZE 

SZU 

BCT 

NTR 

EXT 

BRT 

BST 

VEN 

SLL 

SLD 

SEA 

BZT 

BOT 

AND 

OR 

NOT 

CPA 

CPN 

EOT 

IAD 

IAS 

ISU 

ISS 

IMU 

IMS 

IMI 

ILD 

1ST 

LOK 



Fixed Point Arithwetic 



Alphanumeric 
Numeric 



Delini 



Delimiter - 



ter - 



Communicate 



Hove 

Move 

Scan to Delimiter 

Scan to Delimiter 

Scan to 

Scan to 

Branch 

Enter 

Exit 

Bit Reset 

Bit Set 

Virtual Enter 

Search Link List 

Search Link Delink 

Search 

Bit Zero Test 

Bit One Test 

And 

Or 

Not 

Compare 

Compare 

Edit 

Integer 



Equal 
Unequal 
Zone Equal 
Zone Unequal 



Alphanumeric 
Numeric 

Arithmetic 



Lock/Unlock 
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4.3 

Name 



COMPARISON 


FLAGS (Con 


OP 


nnemonic 


62 


HCL 


63 


RET 


64 


SLT 


66 


STB 


70 


RAA 


71 


RAS 


72 


RSU 


73 


RSS 


74 


RMU 


75 


RMS 


76 


ROV 


77 


RDS 


78 


RLO 


79 


RST 


84 


ACM 


88 


D2B 


89 


B20 


9t 


SRO 


92 


RAO 


95 


BRV 


94 


110 


A1 


CPS 


-MW 


INP 


— 


HCP 



Hyper Call 
Return 
Search List 
Search Table 
Real Arithmetic 



Decimal to Binary 
Binary to Decimal 
Scan Result Descriptor 
Read Address Register 
Virtual Branch Reinstate 
Initiate I/O 
Compare Strings 
Interrupt Procedure 
Hardware Call Procedure 

The CoBparison Flags are not altered by conditional or 
unconditional branching. 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



+ - 



BURRCUGHS CORPORATION + + 1997 539C 

SYSTEM DEVELCPKENT GROUP I 

PASAOEN/> PLANT I V SERIES INSTRUCTION SET 



+- 
CCHPflNY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 43 



4.4 KOOE INDICATORS 

The Node Indicators are used to specify the operating mode 
of the processor. 

The Bode Indicators are storeo in meniory in the following 
format: 

INFORWATION DIGIT BIT 

Reserved 3 

Reserved 2 

Reserved 1 

Reserved 

Soft Fault Enable 1 3 

Privileged/User Mode 1 2 

Trace Mode 1 1 

Snap Enable 1 

The Mode Indicators way be changed by the following 
instructions and procedures: 

Name 

Branch Cornnunicate 

Hyper Call 

Return 

Virtual Branch Reinstate 

Interrupt Procedure 

Hardware Call Procedure 

4.4-1 SNAP 

The Snap Enable Indicator must be set in addition to the 
Snap Picture Enable (See Sec. 4^6) to allow a Snap picture 
to be taken and stored at the Snap Picture address that 
has been set with the Write Hardware Register instruction 
(OP = 65:BF = 01). 



OP 


Mnemonic 


30 


BCT 


62 


HCL 


63 


RET 


93 


BRV 




INP 


-— 


HCP 


EI^ABLE 


INDICATOR 
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4.4.2 TRACE INDICATOR 

The Trace Indicator enables the Trace function of the 
processor. The Trace Indicator is either set or reset by 
the Hyper Call (OP =62), the Return (OP = 63), or the 
Virtual Branch Reinstate (OP = 93) instructions or the 
Hardware Call procedure. The Trace Indicator is always 
reset by the Interrupt Procedure. 

When the Trace function is enabled, a Trace Fault Hardware 
Call procedure will be executed at the completion of the 
current instruction except after the Hardware Call Return 
variant of the Return (OP = 63) instruction. The Hardware 
Call procedure will store the instruction address of the 
next instruction to be executed along with some trace 
parameters on the stack. See Appendix A - Compatibility 
N«tes (A.50). 

The Hardware Call Return variant of the Return (OP = 63) 
instruction will prevent a Hardware Call procedure due to 
the Trace Indicator until the next instruction has been 
executed. 
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4.4-3 



PRIVILEGED/USER MODE INDICATOR 



The Privileged/User Mode Indicator is used to control the 
use of certain instructions that way only be executed by 
the operating systen. The system Is In Privileged Mode, 
Mhich allows all instructions to be executed, if the 
indicator is set. The system is in User Mode if the 
indicator is reset. An attempt to use a privileged 
instruction while in User Mode will cause an Invalid 
Instruction fault (lEX = 02). 



The following instructions 
Privileged Hoder 



nay only be executed In 



OP 

6G 
63 
65 
85 
86 
90 
91 
92 
93 
94 
97 
98 
99 
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RET 
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INT 
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RAD 
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IIO 
STT 
IOC 
SST 



Nane 

Lock 

Return (HCL S HCP variant) 

Write Hardware Register 

Convert I/O 

Alter Table Entry 

Interrupt 

Scan Result Descriptor 

Read Address 

Virtual Branch Reinstate 

Initiate I/O 

Set Tl8t€-of-0ay Timer 

I/O Complete 

System Status 



The Pr 
of the 
the Vi 
Return 
String 
Instru 
Envl ro 
In Pr 
(I£X = 
(OP = 
Envi ro 
not i 
(lEX = 



ivi leg 

MCP E 
rtual 
(OP 
(OP 
cticns 
nment 
Ivileg 

31). 
A1) a 
nment 
n Pr iv 

32). 



ed/Us 
nvi ro 
Enter 
= 63) 
= A1 

, i 
Nunbe 
ed M 
In th 
nd H 
Numbe 
i Lege 



er M 
nmen 
(OP 
r t 
) 

f t 
r is 
ode 
e Mo 
ash 
r Is 
d Mo 



ode Ind 
t Numbe 

= 35), 
he Move 
and t 
he mos 

equal 

cause 
ve Stri 
String 

equal 
de caus 



icator 

r i n c 

the V 

Strin 

he H 

t sig 

to a " 

an I 

ng (OP 

(OP = 

to "ze 

e an I 



also 
ertai 
irtua 
g (OP 
ash 
nif 1c 
D" an 
nvall 

= AO 
A2) 1 
ro" a 
nvali 



restr 
n in St 
I Exit 
= AO) 
Strin 
ant d 
d the 
d Inst 
), Co 
nstruc 
nd th 
d Inst 



lets 
ruct 
va 
, th 
g 

igit 
syst 
ruct 
mpar 
tion 
e s 
ruct 



the 
ions 
ri an 
e Co 
(OP 

of 
em i 
ion 
e S 
s, i 
yste 
ion 



use 
. In 
t of 
npare 
= A2) 

the 
s not 
fault 
tring 
f the 
m Is 
fault 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



I 

BURRCliGHS CORPORATION + • -+ 1997 5390 

SYSTEf DEVELOPMENT GROUP I 

PASADENA PLANT I V SERIES INSTRUCTION SET 

I 

+—— — - — _- _ _. — _ 

CCfPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 46 



«.4.4 SOFT FAULT ENABLE INDICATOR 

The Soft Fault Enable Indicator enables the soft fault 
reporting feature of the V-Series operating system- 

When this indicator is set the Branch Communicate 
COP = 30), Hyper Call (OP = 62), Return (OP = 63) and 
Virtual Branch Reinstate (OP = 93) instructions will 
examine the Soft Fault Pending Flag in the Reinstate List 
entry for the current task, and cause a Hardware Call 
procedure to be executed if the digit is not equal to 
zero. 

4.5 flEMORY ERROR REPORT ENABLE 

The Henory Error Report Enable allows one Bemory error 
report to be written into nemory. 

This indicator affects the contents of main memory 

specified by the value of the Memory Error Report Address 

that has been set by the Write Hardware Register 
instruction (OP * 65iBF = 02). 

This enable is set by the Write Hardware Register 

instruction (OP = 65:BF = 02) and is turned off 

automatically after the report has been written into 
memory. 

4.6 SNAP PICTURE ENABLE 

The Snap Picture Enable allows one SNAP picture to be 
stored in memory. 

This enable affects the contents of main memory specified 

by the value of the Snap Picture Address that has been set 

by the Write Hardware Register instruction 
(OP = 65:BF = 01). 

This indicator is set by the Write Hardware Register 

instruction (OP = 65:BF = CI) and is turned off 

autoffatically after the picture has been written into 
memory. 
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4.7 TASK TIMER 

The Task Tiwer is a counter that is used to interrupt a 
task when its tine slice has ended. The maximuin timer 
value is about 100 seconcs. The most significant digit of 
the timer controls the timer interrupt. 



[f the Timer Interrupt bit is set in the Interrupt Mask, 
in Interrupt procedure occurs, that stores the address of 
the next instruction to be executed, whenever the most 
significant digit of the ti»er is equal to zero. 



If the Timer Interrupt bit is not set in the Interrupt 
Mask, the timer will continue to decrement at the same 
rate until an Interrupt procedure Is executed for any 
reason. At that time the value of the Task Timer will be 
stored In the Reinstate List Entry for the interrupted 
task and the Task Timer set to its maximum value. 

If an interrupt has not occurred before the entire task 
timer reaches zero, a task timer fault will occur, which 
will cause a hardware call that will store the address of 
the next Instruction to be executed. See Appendix A - 
Compatibility Notes (A. 45). 

The Task Timer is affected by the Virtual Branch Reinstate 
Instruction (OP = 93) and the Interrupt procedure. 

The resolution of the Task Timer Is machine dependent. 
See Appendix A — Compatibility Notes (A.36). 
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4,8 KERNEL MODE 

Kernel Mode is the special node the processor is In while 
executing the MCP Kernel routine. The MCP Kernel is 
entered with the execution of the Interrupt procedure and 
is exited with the execution of the Virtual Branch 
Reinstate instruction (OP = 93). 

An attempt to execute a Hardware Call procedure while in 
Kernel Hode will cause the system to REDLIGHT halt after 
storing the fault indicators in absolute neaory location 
72 - 81. 

When a REDLIGHT halt occurs, a SNAP picture is taken (if 
enabled) and the processor stops. The processor cannot 
continue from this point as the error that caused the 
REDLIGHT is in a non-recoverable portion of the system. 
The error nust be cured and the systen reinitialized 
nanually. 

5 TASK ADDRESSING ENVIRONPENT 

S.I TASK ADDRESSING CAPABILITIES 

A task nay have up to eight different areas of nain memory 
addressable in its local environment at any one time. 
These local memory areas are located using the following 
data structures: the Reinstate List, the PCP Environment 
Table, the User Environment Table, and Memory Area Tables. 
These tables ere described in rore detail in later 
sections. However, the basic linkages between these tables 
are described briefly below. 

Each task has an entry in a system array called the 
Reinstate List in which the processor and WCP maintain 
information about that task. 

A task may execute instructions from MCP code modules or 
user program code. All of the code modules for the nCP 
have entries in the MCP Environment Table. Entry #0 of the 
Reinstate List contains a pointer to the MCP Environment 
Table. All of the code modules for a user program have 
entries in the User Environment Table for that task. The 
Reinstate List entry for each task contains a pointer to 
the User Environment Table for that task. 
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5.1 TASK ADDRESSING CAPABILITIES (Continued) 

Each HCP or User Envlromnent Table entry points to a 
Memory Area Table which describes the local addressing 
environment for that code. The first eight entries in the 
Netncry Area Table contain the actual base/limit pairs for 
each nenory area or indirect pointers to the actual 
base/limit pairs. 

The snallest ailocatable unit of neirory is a nenory Area. 
It nay be from 1,C00 to 1,000,000 digits in size in 
tncrements of 1000 digits. 

The following instructions or procedures change the 
operating environment of the processor by resolving the 
first eight entries in the specified Memory Area Table and 
retaining the Base and Limit values for memory access 
protection. See Appendix A - Compatibility Notes (A. 34). 

Name 



Branch Communicate 

Virtual Enter 

Hyper Call 

Return 

Alter Table Entry 

Virtual Branch Reinstate 

Interrupt Procedure 

Hardware Call Procedure 

The processor has the ability to reference these eight 
Memory Areas as the local environment at any point in time 
(See Section 3.2). The processor also has the ability to 
reference ncn-local Memory Areas and provide memory access 
protection for such Memory Areas as are specified by the 
Convert I/O (OP = 85), the Alter Table Entry (OP = 86), 
the Hove String (OP = AO), the Compare String (OP = AD, 
or the Hash String (OP = A2) instructions. 



OP 


Mnemonic 


30 


BCT 


35 


VEN 


62 


HCL 


63 


RET 


86 


ATE 


93 


BRV 


— 


INP 


— 


HCP 


rocessor 


has the 
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5.2 REINSTATE LIST 

The Reinstate List Is a system array set up by the MCP to 
control task switching on the processor. Every task has an 
entry in this table. 

The Reinstate List is located in menory with a Write 
Hardware Register instruction (OP = 65:BF = 00). 

Two of the entries have special significance. The entry 
for task #0 is not assigned a task, because its 
Environnent Table Address field contains the address of 
the BCP Environment Table. Task #1 is reserved for the tfCP 
Kernel co-de. 

See Appendix A - Conpat ibi lity Notes <A.A6) for a detailed 
layout of the entry, 

5.3 ENVIROttHENT TABLE 

The Envrronnent Tables are system arrays set up by the f<CP 
to Infora the processor of the legal addressing 
environnents for a task, A task has access to addressing 
environments in the «CP Environment Table or that task's 
USER Environment Table. 

The HCP Environment Table is located by the Environment 
Table Address field In the Reinstate List entry for Task 
#0. This Environment Table is shared by all tasks. 

Every task has its own USER Environment Table, Located by 
the Environment Table Address field in the Reinstate List 
entry for that task. 

See Appendix A - Compatibility Notes (A. 48) for a detailed 
layout of the Environment Table entry. 
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5,4 WEKORY AREA TABLE 



A Wemory Area Table (f^AT) contains 1-10C entries which 
contain the actual Ease/Linit pairs for a memory area or 
point indirectly via Copy descriptors to the actual 
Base/Limit pairs. It may be an executable or 
non-executable Memory Area Table. 

Each environmental table entry of a task contains the 
address of a neniory Area Table and the number of entries 
in that table. Each task when running has one of its 
Henory Area Tables loaded into the hardware. This is 
called its local addressing environment. A task can have 
Up to eight different iremory areas in its local addressing 
environment at any one time. Its local adaressing 
environment is oefined by an executable Memory Area Table. 
An executable Memory Area Table contains eight entries, of 
which Base/Limit #1 references a code memory area (i.e., 
instructions are fetched from this memory area). 

A non-executable Memory Area Table does not contain a 
reference to a code memory area in Base/Limit pair #1. It 
is used for storage of Memory Area descriptors (Base/Limit 
pairs or Copy descriptors to Base/Limit pairs). 

Every task has a User Services Memory Area Table (USMAT). 
This non-executable Memory Area Table describes MCP memory 
areas containing privileged information about that task. 
To protect these memory areas from user access, this 
Memory Area Table is located by the Memory Area Table 
Address field in the USER Environment Table entry #0 for 
the task. Thus to access any of these memory areas via an 
instruction, the user must specify an Environment Numb 
of zero, which is illegal except in Privileged Mode. 



er 



A Memory Area Table entry can have the following Memory 
Area Table entries: Original Entry, "C Copy Entry, "E" 
Copy Entry^ Memory Area Fault Entry, and Unused Entry. See 
Appendix A - Compatibility Notes (A. 34) for a detailed 
layout of each entry. 

Some processors require an ATE to notify it when a MAT 
entry is modified. See Section 20 on the ATE instruction 
for details. 
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5.5 MEMORY AREAS 

The saaliest allocatabie unit of weirory is a Memory Area. 
It BSy be from 1,000 to 1,000,000 digits in size in 
increwents of 1000 digits. For example, a software code 
module that is 57,244 digits in size will be assigned to a 
58,000 digit Memory Area, A software code module of only 
150 digits will be assigned to a 1,000 digit Memory Area. 

A memory area is located by a Base/Limit pair contained in 
a Memory Area Table. For references to data or code in 
the local addressing envi ronaent, .the base relative memory 
addresses are added to the selected Base value determine 
the absolute memory location. 

Memory access protection is provided by comparisons of the 
Base and Limit Values to the address of the requested 
memory access to insure that the value of the requested 
address is less than the Limit value but greater than or 
eaual to the Base value. If the address of requested 
memory access is outside of the specified Memory Area, 
cause an Address Error fault (AEX = 20-26) and terminate 
the instruction without storing any further data into 
memory. "" 

5.6 MEMORY AREA STATUS TABLE (MAST) 

The Memory Area Status Table is located in memory with a 
Write Hardware Register instruction (OP = 65:BF =03). 
Each entry in the Memory Area Status Table contains 
inforiration that is related to a Memory Area that is known 
to the system. 

See Appendix A - Compatibility Notes (A. 47) for a detailed 
layout of the entry. 
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5.7 LOCATING A »«E«ORY AREA TABLE ENTRY 

A Memory Area Table Entry is specified by a Task Number 
<TN)^ Environment Number (EN), and a Memory Area Number 
(MAN). 

To locate a Memory Area Table (HAT) or an entry within a 
MAT, one must traverse the address links through the 
Reinstate List, the MCP Environment Table or Task User 
Environment Table, and Memory Area Tables. 

The Task Number represents an array subscript into the 
Reinstate List of 0000 to 9999. (The actual number of 
possible tasks may be limited by memory constraints.) The 
.address of the Reinstate List is provided by software with 
a Write Hardware Register instruction (BF = 00). The 
processor maintains an internal pointer to the Reinstate 
List entry for the current task, but must recalculate any 
references to Reinstate List entries for other tasks. The 
Reinstate List entry for Task #0 contains the MCP 
Environment Table Address and that table's number of 
entries rather than information about an actual 
independent task. 



If the first digit of the EN is equal to a "D", then the 
five least significant digits represent an array subscript 
into the MCP Environment Table of 00000 to 99999. The 
Reinstate List entry for Task #0 contains the address of 
the MCP Environment Table In its Environment Table Address 
fi-eld and the size of the MCP Environment Table in its 
Number of Entries in the Environment Table Field. 

If the first digit of the EN is equal to "0 - 9", this six 
olgit number represents an array subscript into a User 
Environment Table of 000000 to 999999. (The actual number 

of environments for a task may be limited by memory 

constraints.) The Reinstate List entry for a task contains 
the address of its task's User Environment Table in its 
Environment Table Address field and the size of its task's 
User Environment Table in its Number of Entries in the 
Environment Table field. 
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5.7 LOCATING A MEMORY AREA TABLE ENTRY (Continued) 

If the first, digit of the EN is equal to any other waLue, 
then cause an Address Error fault (AEX = 52 if the EN came 
fro« an Environment Descriptor or AEX = 62 if the EN came 
frow a MAT entry) and terminate the instruction with no 
further action. If undigits exist in the last five digits 
of the EN, cause an Address Error fault (AEX = 53 if the 
EN came from an Environment Descriptor or AEX = 63 if the 
EN came from a MAT entry) and terminate the instruction 
with no further action. 

If the array subscript portion of the Environment Number 
is larger than the number in the Number of Entries field 
for the relevant Environment Table, cause an Address Error 
fault (AEX = 57 if the EN came from an Environment 
Descriptor or AEX « 67 if the EN came from a HAT entry) 
and terminate the instruction with no further action. 

If a HAT is being located by an Environment Number 

contained in user addressable memory (i.e., other than a 

HAT Copy Type entry or an HCP Function Table entry), then 

the following additional security check is done: 

If the processor is not in Privileged Mode and either 
the Environment Number equals zero (excluding the 
special cases of VIRTUAL ENTER and RETURN (VIRTUAL 
EXIT Variant)) or the first digit of the Environment 
Number equals "O", then cause an Invalid Instruction 
fault (AEX = 31) and terminate the instruction with 
no further action. 

The Environment Table entry located above contains the 
address of the desired Memory Area Table in its Memory 
Area Table Address field and the sire of the MAT in its 
Number of Entries in the Memory Area Table field. If the 
nemory Area Number parameter is greater than the value in 
the Number of Entries in the Memory Area Table field, then 
cause an Address Error Fault (AEX = 58 if the EN came from 
an Environment Descriptor or AEX = 68 if the EN came from 
a MAT entry). If any of the digits of the Memory Area 
Number contain undigits, then cause an Address Error Fault 
(AEX = 54 if the EM came from an Environment Descriptor or 
AEX = 64 if the EN came from a MAT entry). 
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5.8 RESOLVING A MEMORY AREA TABLE ENTRY 

A Memory Area Table (MAT) entry «ay contain the following 
types of entries: an Original Type (the actual Base/Limit 
of the corresponding Memory Area), an Unused Type (entry 
is unused), "C" or "E" Copy Types (entry contains a "C" or 
"E" Copy Descriptor pointing to another MAT entry), or 
Memory Aree Fault Type (the Memory Area is not currrently 
in «ain memory). 

The algorithm for resolving a MAT entry is generally 
handled as described betow. However, in some instruction 
algorithms, additional entry type checkirg is performed 
which may cause additional error faults. Refer to the 
particular instruction algorithms for these exceptions. 

Copy Type entries provide levels of indirection for MAT 
entries, so that only one Original Entry may exist for a 
ffevory area. One Original Entry may have many Copy Type 
entries pointing to it. If the MAT entry being resolved 
is a Copy Type entry, then the information in this entry 
is used to locate another MAT entry which must then be 
resolved. If a chain of Copy Type entries exists, then 
this process will repeat itself until a non-Copy Type 
entry is found. The handling of this final non-Copy Type 
entry is described later in this section. The next 
paragraph explains how to determine the Copy Descriptor 
parameters needed to locate the next MAT entry in the 
chain. 

If the MAT entry is a "C" Copy Type entry, then the 
Environment Number and Memory Area Number contained in the 
MAT entry (along with the current Task Number) are used to 
Locate the next HAT entry to be resolved (See Section 5.7 
for details). Since the information in a "C" Copy Type 
entry may only point to a MCP MAT or a HAT for the current 
task, it is frequently used by the MCP to gain access to 
memory areas belonging to whichever task it is currently 
servicing. 
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5,8 RESOLVING A MEMORY AREA TABLE ENTRY (Continued) 

If the MAT entry is an "E" Copy Type entry, then the 
afasoiute address of the next MAT entry to be resolved is 
contained in the MAT entry. However, an "E" Copy Type 
entry must not point to another Copy Type entry or an 
Address Error fault (AEX = 69) will occur. The "£*' Copy 
Type entry is typically used when a task wants to gain 
access to data in a neaory area which belongs to antoher 
task. In this case, the owning task has the Original Entry 
for the shared meipory area in its Meaory Area Table and 
the other tasks point to it via an "E" Copy Type entry. 

If the final MAT entry is an Original Type, then the 
Base/Limit pair contained in this, entry is loaded directly 
into proper processor Base/Linit registers. 

If the final MAT entry is a Memory Area Fault Type, then a 
Hardware Call Procedure reporting either a Soft Memory 
Area Fault or Hard Memory Ai'ea Fault is performed- A Soft 
Memory Area Fault is performed unless the particular 
instruction algorithm states otherwise. Note that an 
attempt to execute a Hardware Cail Procesdure in Kernel 
Mode causes a REDLI6HT halt (See Section 4.8). 

If the final MAT entry is an Unused Type, then the Base 
and Limit registers for this entry are set equal to each 
other. However, since these Base/Limit values are invalid 
(i.e., Base/Limit - 000/OCC), any attempt to access memory 
via an Unused Entry will cause an Address Error fault (AEX 
= 2n). 
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5.9 



5.10 



LOADING A MEMORY AREA TABLE 

Loading a Hetnopy Area Table (HAT) consists of locating an 
eight entry executable MAT, resolving entries 0-7, and, if 
no error faults were detected, loading the final results 
into the corresponding processor Base/Limit registers 0-7. 

This procedure is performed when a task changes or reloads 
its local environment during instructions like Hypercall, 
Branch Cowmunicate, Virtual Enter (non-local variant). 
Return (Virtual Exit, Hyper Return, and Hardware Return 
variants). Interrupt, Virtual Branch Reinstate, and Alter 
Table Entry. It is also used in the Hardware Call 
Procedure and Interrupt processing- 

MCP DATA AREA 

Every task has a memory area (located by User Environment 
MuBiber 0, Memory Area Number 0) called the MCP Data Area 
in which the MCP maintains information concerning that 
task. In addition, it contains the "reserved memory" of 
the MCP routines for that task (See Section 22.2 for a 
description of the MCP Data Area reserved memory). The MCP 
Data Area is described by Base/Limit pair #0 when a task 
is executing MCP code- 
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INTERRUPT PROCESSING 

There are t«o mechanisns for interrupting an instruction 
stream to start executing the appropriate MCP routines: 
Interrupt Procedures and Hardware Call Procedures. 

1. An Interrupt Procedure is executed as a response to 
certain instruction interrupts or maskable interrupts 
to transfer control of the processor to the MCP 
Kernel routine. 

An Interrupt Mask is used to indicate which of the 
■askable conditions Mill be allowed to interrupt the 
current processing. If any interrupt conditions have 
occurred, and the corresponding bitCs) in the 
Interrupt Mask is set, then an interrupt procedure is 
executed. The interrupt condition will be reset 
during the execution of the Interrupt procedure if 
the corresponding condition is set in the Interrupt 
Mask. 

The Interrupt Descriptor is as follows: 
CONDITION BIT CAUSE 



Reserved 7 

Instruction 6 - Instruction-related Interrupt 

Overtemp 5 - Systea Overtenperature 

Task Tiner 4 - MSO = 

Reserved 3 

REAL TIME I/O 2 - I/O COMPLETE 

Real Time Device. 
NORMAL I/O ERROR 1 - I/O COMPLETE, Exceptions, 

Non-Real Tine Device. 
NORMAL I/O - I/O COMPLETE, No Exceptions, 

Non-Real Time Device. 

The Instruction Interrupt is net naskable. However, 
the other Interrupt Descriptor bits are the logical 
"and" of the pending interrupt conditions and the 
Interrupt Mask. 
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6 INTERRUPT PROCESSING (Continued) 



The definition of the eig1»t bit Interrupt Mask is as 
follows: 

CONBITION BIT CAUSE 



"■~^^ "■■"■'"*""" 


.«H^^ 




Reserved 


7 




Reserved 


6 




Overtefflp 


5 


- 


Task Timer 


4 


— 


Reserved 


3 




REAL TIME I/O 


2 


— 


I/O ERROR 


1 


- 


NORMAL I/O 





— 



Syste« Overtenperature 
BSD = 



I/O COMPLETE 

Real Time Device. 

I/O COMPLETE,. Exceptions, 

Non-Real Time Device. 

I/O COMPLETE, No Exceptions, 

Non-Real Time Device. 

The interrupt conditions are tested and the interrupt 
procedure initiated at the end of the current 
instruction with the address of the next instruction 
to be executed stored in the Interrupt Frame unless 
an Instruction variant specifies that the address of 
the instruction that caused the interrupt is to be 
stored in the Interrupt frame. 

Instruction Interrupts are flagged in the Interrupt 
Descriptor with the actual Instruction Interrupt 
condition stored in the Instruction Interrupt Cause 
Descriptor located in absolute memory locations 32 - 
33. 
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6 INTERRUPT PROCESSING (Continued) 

The Instruction Interrupt Cause Descriptor is defined 
as follows: 

VALUE CAUSE 

08- FF Reserved 

07 Failed Virtual Branch Reinstate 

06 Executed Int«rrupt Instruction (OP = 90) 

05 Failed Hardware Call 

04 Released Event 

03 Released Lock 

02 Failed Event 

01 Failed Lock 

00 Reserved 

An Interrupt caused by a failed Hardware Call 
procedure may store inconsistent values depending 
upon the cause of the failure. 

An over-tenperature condition in the system will 
cause an Interrupt procedure to be executed. After 
detection of the condition a processor-dependent time 
delay occurs before a system power-off is Initiated. 

If an Interrupt condition and a Hardware Call 
condition exist at the sa«e tioe^ the following 
algoritha is applied: 

a. If an Instruction Interrupt condition and an 
instruction-related Hardware Call "error" 
condition (Invalid Arithmetic Data, Instruction 
Timeout, Address Error, Uncorrectable Memory 
Parity Error, Invalid Instruction) occurs at the 
same time, then the Instruction Interrupt 
condition is ignored as the instruction did not 
actually execute correctly. 

b. If the Instruction Interrupt condition is a 
Failed Lock and the only Hardware Call condition 
is a Trace Fault, then the Trace Fault condition 
is ignored. 
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INTERRUPT PROCESSING (Continued) 



c. If any other Fault conditions still remain, 
a Hardwap* Call Procedure is performed- 



then 



d. If any Instruction Interrupt conditions remain or 
any maskable interrupt conditions are not masked 
by the Interrupt Mask (which may have just been 
loaded by a Hardware Call procedure), then an 
Interrupt Procedure is perforined. 

2. A Hardware Call procedure is executed as a response 
to certain processor detected faults. A Hardware 
Call procedure changes the system environment and 
transfers control to a software error handling 
routine. 

The Hardware Call procedure stores the "state" of the 
processor in a Hardware Call Stack Frame on the stack 
that is associated with the called routine. 

The instruction address of the failing instruction is 
included in the "state" that is stored as a result of 
the following faults: Address Error; Invalid 
Instruction; Invalid Arithmetic Data; Invalid Alter 
Table Entry; Accumulator Trap; Uncorrectable Memory 
Errors; Instruction Timeout; and certain Memory Area 
Faults. 

The instruction address of the next instruction to be 
executed (uniess one of the faults that require that 
the address of the failing instruction be stored is 
also present) is included in the "state" that is 
stored as a result of the following faults: Trace; 
Programatic Soft Fault; and other Memory Area Faults. 

See the introductory discussion in Section 6 about 
Interrupt Procecures for a description of the 
algorithm to be applied when an Interrupt condition 
and a Hardware Call condition exist at the same time. 
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6.1 INTERRUPT PROCEDURE (INP) 

The Interrupt procedure is used by the processor hardware 
to transfer the system environnent to the »«CP Kernel. 

This procedure is used to enter the «CP Kernel function 
specified by the six digit address located at meniory 
address 94, relative to the «CP Data Area for Task #1. 
Processor registers and "state" are stored in the 
Interrupt Frawe and control is transferred to the MCP 
Kernel environment. 

The following operations are pefor»ed by this instruction 
to enter the MCP Kernel environnent: 

1. Store the current value of the Task Ti»er into the 

Ti»e Slice Regaining Field of the Reinstate List 

Entry for the current Task. Set the value of the 
Task Timer to its maximun numeric value. 

2» Store the two-digit Interrupt Descriptor into 
absolute memory locations 21-22. 

3. Store the machine "state" of the interrupted task 
Into the Interrupt Frame, located In the Reinstate 
List Entry for the Interrupted task. 

4. Selectively reset the interrupt conditions according 
to the Interrupt Mask. If the bit in the mask is 
eoual to a "one", reset the corresponding condition. 
If the bit in the mask is equal to "zero" the 
corresponding condition will not be changed. Reset 
the Instruction Interrupt condition. 

5. Set tlie machine "state" as follows: 

INFORMATION SET TO 

Kernel Mode SET 

Active Environment Number 000000 

Current Task Number 0001 

Privileged/User Mode PRIVILEGED 

Trace Mode NON-TRACING 

Snap Enable DISABLED 

Soft Fault Enable DISABLED 

Measurement Register 0000 0000 

Comparison S Overflow Flags RESET 
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6-1 INTERRUPT PROCEDURE (Continued) 



6. Set the HOPOK signal to "O" while the Measurement 
register is being changed and set it to a "1" at all 
other times. 

7. Set the Interrupt Mask register to zero. 

8. Store the four digit Task number for Task number one 
(0001) at absolute mevory address 82. 

9. Locate and load the Kernel Memory Area Table (NAT}^ 
which is the HAT pointed to by the first entry in the 
USER Environment Table for Task #1. 

10. Execute an unconditional branch to the six-digit 
address^ relative to Base #1, located at memory 
address 94, relative to Base #0. If any Hardware 
Call conditions exist, cause a REOLIGHT halt (See 
Section 4.6) after storing the fault indicators in 
absolute memory location 72 - 81. 
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6.2 HARDWARE CALL PROCEDURE CHCP) 

The Hardware Call procedure is used by the processor 
hardware^ when one of the specified faults exist, to enter 
the routine specified by the Hardware Call Function. The 
fault indicators are storeo in a fixed aenory location 
relative to Base #0 of the catted function. Processor 
"state" is stored in a Hardware Call Stack Frame on a 
stack that is relative to Base #0 of the specified 
function. Control is transfered to the Hardware Call 
Procedure code. 

If the processor is in the HCP Kernel environment, an 
attempt to execute a Hardware Call procedure will cause 
the processor to REDLIGHT halt (See Section 4.8) after the 
fault indicators have been stored in absolute nemory 
location 72-81. 

The following operations are performed by this procedure: 

1. Locate the six digit address, relative to the MCP 

Data Area, of the Hardware Catt Function entry in the 

HCP Function Table at Kemory address 87 relative to 
the »CP Data Area. 

The Hardware Call Function, entry contains the 
following information: 

INFOFFATION DIGITS 

Environnent Number 00-05 

Next Instruction Address 06-11 

Protection Field (DD) 12-13 

Reserved 14-15 

Interrupt Mask 16-17 

Mode Indicators 18-19 

Note - The lowest memory address = 00 
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6.2 HARDWARE CALL PROCEDURE (Continued) 

If the Protection Field is not equai to "OD", then 
this Hardware Call Procedure has failed. Perform the 
following steps: 

a. Write the Fault Indicators into the Failed 
Hardware Call R/D Area Field of the Reinstate 
List entry for this task. 

b. Write "OS" into the State Indicator field of the 
sane Reinstate List entry. 

c. Perform an Interrupt Procedure, reporting a "05" 
(Failed Hardware Call) In the Instruction 
Interrupt Cause Description. 

2. Load the Me«ory Area Table specified by the 
Environaent Number contained in the Hardware Call 
Function Table entry. 

If an invalid Environment Number or Memory Area 
Number is encountered or a Memory Area Fault is found 
during the loading of the MAT, then this Hardware 
Call Procedure has failed. Perform the following 
steos: 

a. Write the Fault Indicators into the Failed 
Hardware Call R/D Area Field of the Reinstate 
List entry for this task. 

b. Write "05" into the State Indicator field of the 
same Reinstate List entry. 

c. Perform an Interrupt Procedure, reporting a "05" 
(Failed Hardware Call) in the Instruction 
Interrupt Cause Description. 
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6.2 HARDWARE CALL PROCEDURE (Continued) 

3. Store ten digits of Fault Indicators into memory 
location 72 - 81^ relative to the newly loadea 
Base #0* The Fault Indicators contain the following 
infoTiration: 

INFORMATION 

Hard Memory Area Fault 

Trace 

Invalid Arithnetic Data (Undigits) 

Soft Memory Area Fault 

Invalid Instruction 
Uncorrectable Memory Parity Error 
Address Error 
Instruction Timeout 

Stack Overflow 
Accumulator Trap 
Snap Picture Taken 
Soft Fault 

Reserved 
Reserved 
Reserved 
Task Timer Fault 

Reserved 

Address Error Extension 

Invalid Instruction Extension 

4. Reset the Fault Condition Indicators. 



DIGIT 


BIT 


72 
72 
72 
72 


3 
2 
1 



73 
73 
73 
73 


3 
2 
1 




74 
74 
74 
74 


3 
2 

1 



75 
75 
75 
75 


3 
2 
1 




76-77 


ALL 


78-79 


ALL 


80-81 


ALL 
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6.2 HARDWARE CALL PROCEDURE (Continued) 

5. Use the stack pointer, located at address 40 

(Relative to the nekly loaded Base #0) as the 

starting address, relative to Base #0, to store the 
Harduare Call Stack Frame. 

The Hardware Call Stack Frame is stored on the stack 
in the fcllowing sequence. 

INFORMATION DIGITS 

Old TOS ==> Accumulator 00-27 

Measurement Register 28-35 

Interrupt Mask 36-37 

Mobile Index Registers 38-69 

Mode Indicators 70-71 
COM and OVF Flags 72-73 

Active Environwent Nuoiber 74-79 

New 1X3 ==> Instruction Address * 80-85 

Saved 1X3 Value 86-93 

Stack Frame Indicator (FO) 94-95 

Fault Environment Number ** 96-101 

Fault Memory Area Number ** 102-103 

Fault Task Number ** 104-107 

Trace Information ** 108-187 

New TOS *=> 

Note - The lowest memory address = 00. 

* Either store the address of the failing instruction 
or the address of the next instruction to be executed 
on the stack depending upon the type of fault. 

** If the Harduare Call was caused by a Hard or Soft 
Memory Area fault, store the Environment Number, 
Memory Area Number and Task Number of the faulted 
entry as parameters on the stack. See Appendix A - 
Compatibility Notes (A. 51). If in Trace Mode, the 
trace parameters are passed on the stack in the next 
80 digits. See Appendix A - Compatibility Notes 
CA.50). The space for these parameters is always 
allocated whether or not they are actually present. 
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6.2 HARDWARE CALL PROCEDURE (Continued) 

6- Store the new value of the next available stack 
location (Relative to the newly loaded Base #0) into 
ffemory address 40 (Relative to the newly loaded 
Base SO). 

7. Set the two most significant digits of 1X3 to "CO" 
and set the six least significant digits of 1X3 to 
the initial address specified in tseinory address 40 
(Relative to the newly loaded Base #0) plus 80. 

1X3 now^ points to the Next Instruction Address In the 
Stack Fraae. 

8- Set the machine "state" as follows: 

INFORMATION SET TO 

Next Instruction Aodress Function Table 

Active Environaent Nunber Function Table 

Interrupt Mask Function Table 

Mode Indicators Function Table 

Measurenent Register (user field) 000000 

Coaparison & Overflow Flags RESET 

Trace Mode NON-TRACING 

9. Set the MOPOK line to "zero" while the Measureaent 
register is being changed and set it to a "one" at 
ail other tiaes. 
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6.2 



HARDWARE CALL PROCEDURE CContinued) 

10. Using the new Base/Limit environment, resolve the 
next instruction address, relative to Base #1 and 
execute an unconditional branch to that address. 

The use of the Hobile Index Registers or the Accumulator 
to pass parameters is invalid. The contents are not 
guaranteed. 

The Hardware Call procedure fails if any faults exist at 
the completion of the Hardware Call procedure. If the 
Hardware Call procedure fails, store: 

Ca) the Fault indicators in the Failed Hardware Call R/D 
Area Field of the Reinstate List Entry for this task 

(b) "05" into the State Indicator Field of the Reinstate 
List entry for this task 

<c) "05" into absolute memory location 32 and cause an 
Instruction Interrupt to the HCP Kernel. The 
Interrupt procedure may store inconsistent values 
depending upon the cause of the failure. 
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6.2.1 FAULT INDICATORS 

The Fault Indicators are described in the foLLowing 
paragraphs. 

6.2.1.1 (DIGIT 72 SIT 3) - HARD MEMORY AREA FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because a Meaory Area Fault entry was detected 
white loading a Memory Area Table in certain instructions 
CHyper Call (OP = 62), Convert I/O (OP « 85), Move String 
<0P = AO)r Compare String (OP = AT), and Hash String 
(OP - A2)a that require the faulted entry in order to 
execute the instruction. The Environment Number and 
Memory Area Number that point to this Neftory Area Table 
entry were also stored as stack parameters. 

6.2.1.2 (DIGIT 72 BIT 2) - TRACE FAULT 

This fault indicates that a Hardware Call procedure was 

executed that stored the address of the next instruction 

to be executed because the system is operating in Trace 
Mode. 



51. 



The following information is passed on the stack on each 
trace fault. See Appendix A - Compatibility Notes (A. 50). 

1. Program address of previous instruction (the one 
being traced). 

2. Program address of next instruction. 

3. Opcode. 

4. Resolved AF with an indirect flag indication. 

5. Resolved BF nrrth an indirect flag indication. 

6. A address, resolved (including index register used 
and address controller). 

7. B address, resolved (including index register used 
and address controller). 
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6.2-1.2 TRACE FAULT (Continued) 

8» C address, resolved (including index register used 
and address controller). 

9- Overflow and Comparison flags- 

6.2.1.3 (DIGIT 72 BIT 1) -INVALID ARITHMETIC DATA FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the adcress of the failing 
instruction because an undigit other than the sign digit 
has been detected in an arithmetic operand. See Appendix 
A - Compatibility Notes (A. 16). 

A SNAP picture will be taken if enabled by the Snap Enable 
Indicator (Sec. 4,4-1) and the Snap Picture Enable (Sec- 
4,6). 

6.2.1-4 (DIGIT 72 BIT 0) - SOFT MEMORY AREA FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the next instruction 
to be executed because a Meiiory Area Fault entry was 
detected while loading a Memory Area Table in those 
instructions that do not require the faulted entry in 
order to execute the instruction. The Environment Number, 
Memory Area Number and Task Number that point to this 
Memory Area Table entry were also stored as stack 
parameters, 

6.2-1.5 (DIGIT 73 BIT 3) - INVALID INSTRUCTION FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 

instruction because an Invalid Instruction has been 

detected. Further detail will also be stored in the 
Invalid Instruction Extension byte (See Section 6.2.3). 

A SNAP picture will be taken if enabled by the Snap Enable 

Indicator (Sec. 4.4.1) and the Snap Picture Enable (Sec. 

4.6). See Section 6.2.3 for those errors classified as 
Instruction Errors. 
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6.2.1.6 (DIGIT 73 BIT 2) - UNCORRECTABLE MEMORY PARITY ERROR 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an Uncorrectable "multi-bit" Memory 
Parity Error has been detected. An Uncorrectable Memory 
Parity Error during the execution of a processor 
instruction will terminate the instruction without writing 
into memory at the location the error was detected. 

6.2.1.7 (DIGIT 73 BIT 1) - ADDRESS ERROR FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an Address Error has been detected. 
Further detail will also be stored in the Address Error 
Extension byte (See Section 6.2.2). 

A SNAP picture will be taker if enabled by the Snap Enable 

Indicator (Sec. 4.4.4) and the Snap Picture Enable (Sec. 

4.6).. See Section 6.2.2 for those errors classified as 
Address Errors. 

6.2.1.8 (DIGIT 73 BIT 0) - INSTRUCTION TIMEOUT FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an instruction has taken longer than a 
specified processor dependent timeout value. The 
Instruction Timeout timer value varies from processor to 
processor. See Appendix A - Compatibility Notes (A. 27. 4). 

A SNAP picture will be taken if enabled by the Snap Enable 
Indicator (Sec. 4,4.1) and the Snap Picture Enable (Sec- 
4.6). 
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6.2.1.9 (DIGIT 74 BIT 3) - STACK OVERFLOW FAULT 



This fault indicates that 

executed that stored 

instruction because an attempted stack 

have exceeded the limit of Memory Area 

may only be set by the Virtual Enter (OP 

Call (OP = 62) or the Adjust Stack 

instructions. 



a Hardware Call procedure was 

the address of the failing 

operation would 

"zero". This bit 

= 35), the Hyper 

Pointer (OP = 61) 



6.2.1-10 (DIGIT 74 BIT 2) - ACCUMULATOR TRAP FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
Instruction because an Accumulator Trap Fault occured. 

6.2.1-11 (DIGIT 74 BIT 1) - SNAP PICTURE TAKEN 



This fault indicates that a SNAP 
«emory at a Location that has 
with a Write Hardware 
(OP = 65:BF = 01). 



Picture was stored in 
been previously been set 
Register instruction 



6-2-1.12 (DIGIT 74 BIT 0) - SOFT FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the adaress of the next instruction 
to be executed because a Soft Fault has been detected. A 
Soft Fault is detected when Soft Fault Enable is set and 
the soft fault digit, located in the Reinstate List entry 
for the current task, is not equal to zero. This indicator 
may only be set by the Hyper Call (OP = 62), Branch 
Communicate (OP = 30), Return (OP = 63) and Virtual Branch 
Reinstate (OP = 93) instructions. 

6-2.1.13 (DIGIT 75 BIT 0) - TASK TIMER FAULT 

This fault indicates that a Hardware Call procedure was 
executed that stored the address of the next instruction 
to be executed because the task timer reached a value of 
zero. See Appendix A - Compatibility Notes (A. 45). 
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6.2.2 CDI6IT 78-79) - ADDRESS ERROR EXTENSION CAEX) 

When the Address Error Fault Indicator is set (See Section 
6.2.1-7), The Address Error Extension byte will further 
define the type of error. 

INFORMATION VALUE 

General 00 

Invalid Address Relationship 01 

Hyper Call Function Limit Error 02 

Odd Operand Address 03 

Invalid mat Entry Type 04 

Index Register, General 10 

Invalid Arithnetic 11 

Index Register Contains Undigit 12 

Invalid Base Indicant 13 

Stack Pointer <IX3) is negative 14 

Stack Pointer (1X3) is odd 15 

Base/Liait Error, General 20 

Instruction Fetch 21 

Address Resolution 22 

Operand Write 23 

Operand Read 24 

Global Link Address 25 

Address Undigit, General 30 

Instruction Fetch 31 

Address Resolution 32 

Operand Write 33 

Operand Read 34 

Global Link Address 35 

Branch Address, General 40 

Address >= Limit 41 

Address Contains Undigit 42 

Odd Address 43 
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6.2.2 CDI6IT 78-79) - ADDRESS ERROR EXTENSION (Continued) 

INFORMATION VALUE 



Invalid Environment Descriptor 50 

Invalid Envi ronaient Number 51 

Invalid Host Significant Digit 52 

Index Contains Undigit 53 

flemory Area Nuwber Contains Undigit 54 

Environment Number or Pemory Area 

Number Out of Range, General 56 

Environment Number Out of Range 57 

Memory Area Number Out of Range 58 

Invalid Memory Area Table Entry 60 

Invalid Environment Number 61 

Invalid Most Significant Digit 62 

Index Contains Undigit 63 

Memory Area Number Contains Undigit 64 

Environment Number or Memory Area 

Number Out of Range, General 66 

Environment Number Out of Range 67 

Memory Area Number Out of Range 68 
"E" Copy Type Entry points to a Copy 

Type Entry 69 
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6.2.3 (DIGIT 80-«1) - INVALID INSTRUCTION EXTENSION CIEX) 

When the Invalid Instruction Fault Indicator Is set iSee 
Section 6.2.1.5), the Invalid Instruction Extension byte 
will further define the type of error. 

INFORf«ATI0N VALUE 

General CO 

Invalid Operator Code 01 

Privileged Mode Violation 02 

Invalid Address Controller 03 

Stack Overflow (OP = 31) 04 

Counter Overflow 05 

Invalid Field Conparison 06 

Invalid Operand Field 07 

Invalid AF or BF 20 

Literal not Allowed 21 

Invalid Literal 22 

Invalid Indirect Field Length 23 

Invalid Variant 24 

Invalid AF Variant 25 

Invalid BF Variant 26 

Invalid Priviliged Primary Access 31 

Invalid Priviliged Secondary Access 32 

Invalid Attempt to Modify Original or 

Fault Memory Area Table Entry 35 

Copy Protection Violation 36 

Stack, Protection Violation 37 
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ADOR*S = Number of Instruction Addresses. 

LS = Non-extended length of the instruction, 

FL6 - Comparison and Overflew flags changed. 

AIN - AF indirect allowed. 

BIN = BF indirect allowed. 



in digits. 



SEC. OP 



NAME 



ADDR'S LG LIT AIN EIN FLG 



8. ARITHMETIC; Fixed point. Variable Field Length 

8-1 CI INC Two-address Add 2 18 Y Y 

8.2 C2 ADO Three-address Add 3 24 Y Y 

8.3 C3 DEC Two-address Subtract 2 18 Y Y 
8-4 04 SUB Three-address Subtract 3 24 Y Y 
8-5 05 MPY Multiply 3 24 Y Y 
8.6 06 OIV Divide 3 24 Y Y 

9- ARITHMETIC; Fixed Point, Fixed Field Length 



Y 
Y 
Y 
Y 
Y 
Y 



9.1 58 ILO Integer Load 1 

9-2 59 1ST Integer Store 1 

9.3 50 IAD Integer Add 1 

9.4 51 IAS Integer Add/Store 1 

9.5 52 ISU Integer Subtract 1 

9.6 53 ISS Integer Subtract/Store 1 

9.7 54 IMU Integer Multiply 1 
9-8 55 IMS Integer Multiply/Store 1 
9.9 57 IMI Increment Memory 1 



10. ARITHMETIC; Floating Point, Fixed Field Length 



8 


N 


N 


N 




8 


N 


N 


N 




8 


N 


N 


N 




8 


N 


N 


N 




8 


N 


N 


N 




8 


N 


N 


N 




8 


N 


N 


N 




8 


N 


N 


N 




8 


N 


N 


N 





10. 1 78 RLD Real Load 

10.2 79 RST Real Store 
1C-3 70 RAA Real Add 

10.4 71 RAS Real Add/Store 

10.5 72 RSU Real Subtract 

10.6 73 RSS Real Subtract/Store 
1C.7 74 RMU Real Multiply 

10.8 75 RMS Real Hulti ply /Store 

10.9 76 ROV Real Divide 
1C.10 77 ROS Real Divide/Store 
10.11 84 ACM Accumulator Manipulate 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 




8 


N 


N 


N 


Y 


8 


N 


H 


N 


Y 


8 


N 


H 


N 


Y 


8 


N 


N 


N 


Y 


8 


N 


N 


N 


Y 


8 


N 


N 


N 


Y 


8 


N 


N 


N 


Y 


8 


N 


N 


N 


Y 


8 


N 


N 


N 


Y 


8 


N 


N 


N 


Y 


4 


N 


N 


N 


Y 
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■♦• — 

1 
1 

1 

1 

1 
1 

1 

1 
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SYSTEM 


DESIGN SPECIFICATION 


REV 


. A 


PAGE 


78 


7 


INSTRUCTION SET 


SUMMARY (Continued) 












SEC, 


OP 




NAME 




AODR'S 


LG 


LIT 


A IN 


BIN 


FLG 


»_M 


— — - 


— — . 


.___ 






— — 


~— — 


— _. 


... 


_— — 


11. 


AOCRESS BRANCHING 














1 1 ■ 1 


20 


NOP 


No Gperation 1 


S 


N 


N 


N 


N 


1 1 « 1 


21 


LSS 


Branch 


on 


Less Than 1 


8 


N 


N 


N 


N 




22 


EQL 


Branch 


on 


Eaual 1 


8 


N 


N 


N 


N 


" * • •■ 


23 


LEQ 


Branch. 


on 


Less Than 






















or Equal t 


8 


N 


N 


N 


N 


t 1 ■ 1 


24 


GTR 


Branch 


on 


Greater Than 1 


8 


N 


N 


N 


N 


11.1 


25 


NEQ 


Branch 


on 


Not Equal 1 


8 


N 


N 


N 


N 


1 I • 1 


26 


GEQ 


Branch 


on 


Greater Than 






















or Equal 1 


8 


N 


N 


N 


N 


M M m 9 


27 


BUN 


Branch 


Unconditional 1 


8 


N 


N 


N 


N 


1 1 • 1 


28 


OFt 


Branch 


on 


Overflow 1 


8 


h 


N 


N 


N 


i 1 w 1 


2A 


NUL 


Branch 


on 


Null 1 


8 


N 


N 


N 


N 


1 1 • 1 


2B 


6TN 


Branch 


on 


Greater or Null 1 


8 


N 


N 


N 


N 


1 f »1 


81 


LSS 


Branch 


on 


Less Than 1 


8 


N 


N 


N 


N 


1 1 A' 1 


B2 


EQL 


Branch 


on 


Equal 1 


8 


N 


N 


N 


N 


11.1 


B3 


LEQ 


Branch 


on 


Less Than 






















or Equal 1 


8 


N 


N 


H 


N 


1 1 • 1 


B4 


GTR 


Branch 


on 


Greater Than 1 


8 


N 


N 


N 


N 


1 1 • 1 


85 


NEQ 


Branch 


on 


Not Equal 1 


8 


N 


N 


N 


N 


1 1 « 1 


86 


GEQ 


Branch 


on 


Greater Than 






















or Equal 1 


8 


N 


N 


N 


N 


1 1 • 1 


BA 


NUL 


Branch 


on 


Null 1 


8 


N 


N 


N 


N 


1 1 • I 


BB 


6TN 


Branch 


on 


Greater or Null 1 


8 


N 


N 


N 


N 


1 1 a 1 


El 


LSS 


Branch 


on 


Less Than 1 


8 


N 


N 


N 


N 


1 1 •! 


E2 


EQL 


Branch 


on 


Equal 1 


8 


N 


N 


N 


N 


1 1 • t 


E3 


LEQ 


Branch 


on 


Less Than 






















or Equal 1 


8 


N 


N 


N 


N 


1 1 «- f 


E4 


6TR 


Branch 


on 


Greater Than 1 


8 


H 


N 


N 


N 


1 1 • 1 


E5 


NEQ 


Branch 


on 


Net Equal t 


8 


H 


N 


N 


N 


1 1«1 


E6 


GEQ 


Branch 


on 


Greater Than 






















or Equal 1 


8 


N 


N 


N 


N 


11.1 


EA 


NUL 


Branch 


on 


Null 1 


8 


N 


N 


N 


N 


1 1 • 1 


EB 


GTN 


Branch 


on 


Greater or Null 1 


8 


N 


N 


N 


N 
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INSTRUCTION SET SUMMARY (Continued) 



SEC. OP 



NAfKE 



ADDR*S LG LIT AIN BIN FLG 



11. ADDRESS BRANCHING 



11,1 F1 LSS Branch on Less Than 1 

11-1 F2 EQL Branch on Equal 1 
11.1 F3 LEQ Branch on Less Than 

or Equal 1 

11.1 F4 6TR Branch on Greater Than 1 

11.1 F5 NEQ Branch on Not Equal t 
11-1 F6 SEQ Branch on Greater Than 

or Eoual 1 

11.1 FA NUL Branch on Null 1 
11.1 FB GTN Branch on Greater or Null 1 



8 


N 


N 


N 


N 


8 


N 


N 


N 


N 


8 


N 


N 


N 


N 


8 


N 


N 


N 


N 


8 


N 


N 


N 


N 


8 


N 


N 


N 


N 


8 


N 


N 


N 


N 


8 


N 


N 


N 


N 



12. 



HALTS 



12.1 29 HBR Halt Branch 

12.2 48 HBK Halt Breakpoint 



1 
C 



8 
6 



N 
Y 



N 
N 



N 
N 



13. ENVIRONI^ENT CHANGE 

13-1 30 BCT Branch Comfflunicate 6 N Y Y Y 

13-2 31 NTR Enter 1 1 2+ N Y Y Y 

13-3 32 EXT Exit 1 8 N N N Y 

13. A 35 VEN Virtual Enter 2 18 Y+ Y Y Y 

13-5 62 HCL Hyper Call 2 18 Y+ Y Y Y 

13.6 63 RET Return C 4 N Y Y Y 

13.7 61 ASP Adjust Stack Pointer 1 12 Y Y Y N 
13-8 90 INT Interrupt 1 12 N Y Y N 
13-9 93 BRV Virtual Branch Reinstate 4 N Y N Y 

+ = n Characters (Stack Parameters) follow as specified 

by th« instruction (0=<n=<9,999 bytes)- 

Y-t- = Special Literal value. 
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PAGE 80 



INSTRUCTION SET SUMMARY {Continued) 



SEC. OP NAME 
14. DATA MOVEMENT 



ADDR'S L6 LIT AIN BIN FLG 



14-1 


08 


HVD 


14-2 


09 


MVL 


14.3 


10 


MVA 


14.4 


11 


MVN 


14.5 


12 


MVW 


14.6 


13 


MVC 


14.7 


14 


ttVR 


T4.8 


15 


TRN 


14.9 


49 


EDT 



Hove Data 

Move Links 

Move Alphanumeric 

Move Nuineric 

Move Words 

Move and Clear Words 

Move Repeat 

Translate 

Edit 



3 


24 


N 




Y 


N 


3 


24 


N 




Y 


N 


2 


18 


Y 




Y 


Y 


2 


18 


Y 




Y 


Y 


2 


T8 


N 




Y 


N 


2 


TS 


N 




Y 


N 


2 


18 


Y 




Y 


N 


3 


24 


N 




Y 


N 


3 


24 


Y 




Y 


Y 



15. LOGICAL 



15.1 


16 


SDE 


Scan-Delimiter Equal 


2 


18 


Y 






Y 


15.2 


17 


SDU 


Scan-Deliniter Unequal 


2 


18 


Y 






Y 


15.3 


18 


SZE 


Scan-Zone Equal 


2 


18 


Y 






Y 


15.4 


19 


SZU 


Scan-Zone Unequal 


2 


18 


Y 






Y 


15-5 


39 


SEA 


Search 


3 


24 


Y 






Y 


15.6 


37 


SLL 


Search Link List 


2 


18 


Y 






Y 


15.7 


38 


SLO 


Search Link Delink 


2 


18 


T 






Y 


15.8 


64 


SLT 


Search List 


3 


24 


Y 






Y 


15.9 


66 


STB 


Search Table 


3 


24 


Y 






Y 


15-10 


40 


B2T 


Bit Zero Test 


1 


12 


Y 




N 


Y 


15.11 


41 


BOT 


Bit One Test 


1 


12 


Y 




N 


Y 


15.12 


45 


CPA 


Compare Alphanumeric 


2 


18 


Y 




Y 


Y 


15.13 


46 


CPN 


Compare Numeric 


2 


18 


Y 




Y 


Y 


15*14 


33 


BRT 


Bit Reset 


1 


12 


N 




N 


Y 


15-15 


34 


BST 


Bit Set 


1 


12 


N 




N 


Y 


15.16 


42 


AND 


Logical And 


3 


24 


Y 




Y 


Y 


15.17 


43 


ORR 


Logical Or 


3 


24 


Y 




Y 


Y 


15.18 


44 


NOT 


Logical Not 


3 


24 


Y 




Y 


Y 
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INSTRUCTION SET SUMMARY (Continued) 



PAGE 81 



SEC. 

16. 

16.1 
16.2 
16.3 
16.4 
16,5 



OP 



NAME 



ADDR*S L6 LIT AIN BIN FLG 



INPUT/OUTPUT 



94 
92 
91 
85 
98 



no 

RAD 
SRD 
CIO 
IOC 



Initiate I/O 


1 


12 


Y 


Y 




y 


Read address 


1 


12 


N 


Y 




Y 


Scan Result Descriptor 





6 


N 


Y 




y 


Convert I/O 


2 


18 


N 


Y 




Y 


I/O Complete 


2 


T8 


Y 


Y 




Y 



17. BINARY/DECIMAL CONVERSION 

17.1 88 02B Decimal to Binary 

17.2 89 B2D Binary to Decimal 

18. TIME-OF-DAY TIMER 

18-1 95 RDT Read Time of Day 
18.2 97 STT Set Time of Day 



c 
2 



18 
18 



Y 
Y 



Y 
Y 



y 

Y 



y 

V 



1 


12 


N 


Y 


Y 


N 


1 


12 


N 


Y 


y 


N 



19. MEASUREMENT 

19.1 87 MOP Measurement OP 

20. MISCELANEOUS 



20. 1 
20.2 
2C.3 
20-4 
20.7 
20.8 
20.9 
20.10 

21. 

21.1 
21.2 
21.3 



86 ATE Alter Table Entry 

67 LIX Load Index Registers 

68 SIX Store Index Registers 
60 LOK Lock/Unlock 
65 UHR Write Hardware Registers 
47 SMF Set Mode 
AB SAO Fail 
99 SST System Status 

STRING 



AO MVS Move Strings 
A1 CPS Compare Strings 
A2 HSH Hash Strings 



18 



2 


18 


N 


Y 




N 


1 


12 


N 


Y 




N 


1 


12 


N 


Y 




N 


1 


12 


N 


Y 




Y 


1 


12 


N 


Y 




N 


G 


6 


N 


Y 




N 


1 


12 


N 


N 


N 


N 


1 


12 


N 


Y 


Y 


N 



2 


18 


N 


Y 


Y 


Y 


2 


18 


N 


Y 


Y 


Y 


2 


18 


N 


Y 


Y 


N 
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8 ARITHMETIC; FIXED POINT, VARIABLE FIELD LENGTH 
8.1 TWO ADDRESS ADD (INO/OP-OI 
Format 



-»•- — — ♦ + + + -_ + 

I OP I AF I BF I A I B i 

OP = or 

AF = Length of the "A" field. AF may be indirect or may 
indicate the A-syllable is a Literal. A value of "OO" 
is equal to a length of 100 units. 

BF a Length of the "B" field. BF nay be indirect- A value 
of "GO" is equal to a length cf 100 units. 

A s Address of the addend field. Address aay be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 

8 = Address of the augend and Sum field. Address may be 
indexed, indirect or extended. The address 
controller aata type may be UN, SN, or UA. 

Function 



The Two Address Add instruction adds the contents of one 
memory Location <A) to the contents of a second memory 
location <B) and stores the sum in the second memory 
location (B) unless an overflow condition exists. If the 
number of significant digits in the result is greater than 
the sun field length, the sum field will be unchanged, the 
Comparison Flags will be unchanged and the Overflow Flag 
will be set. 
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8-1 TWO-AOORESS ADO <INC)/0P=01 (Continued) 

Store the absolute value of the sum when the sum field 
data type is unsigned (UN or UA). Store the standard 
EBCDIC form of the result sign as the first digit of the 
result when the sum field data type is SN. Fill the zone 
digit with the EBCDIC nuneric subset code (F) when the sum 
field data type is alphanumeric (UA). 

The sign of a zero is always considered to be positive. 

If the addend and the augend are of unequal lengths <AF 
not equal to BF), the shorter of the two is treated as if 
it has been left filled with zero's. 

Only the numeric digits of an alphanumeric field enter 
into the operation. Unsigned (UN or UA) operands are 
assumed to be positive. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 

Comparison Flags 



In ail cases except overflow, set the Comparison Flags to 
indicate whether the sum is greater than (HIGH), equal to 
(EQUAL), or less than (LOW) zero. 

Overlap 



"A" and "B" may totally overlap or may have matching 
type-aodress overlap (See 4.9.4). Partial overlap of "A" 
and "B" other than matching type-address overlap, may 
produce incompatible results. See Appendix 
A - Compatibility Notes (A. 08). 
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8-T TWO-AOORESS ADD CINC)/0P=O1 (Continued) 

Examples 

EXAMPLE CI) Add an Alpha Field to a Signed Field 
OP AF BF A B 

01 02 04, A FIELO CUA), 6 FIELD CSN) 

BEFORE AFTER 

A FIELD C1E7 unchanged 

8 FIELD +0257 C0274 

COMPARISON nn HIGH 

OVERFLOW nn unchanged 

EXAMPLE (2) Add Hi th Overflow condition 
OP AF BF A 8 

01 02 03, A FIELD (UN), B FIELD (UN) 

BEFORE AFTER 

A FIELD 18 unchanged 

B FIELD 985 unchanged 

COMPARISON nn unchanged 
OVERFLOW nn ON 
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8.2 THREE ADDRESS ADD CAD0)/0P=02 
Format 



I OP I AF i BF i A i B i C i 

OP = 02 

AF = Lengtl! of the "A" field. AF may be indirect or may 
indicate the A-syLlable is a literal. A value of "00" 
is equal to a length of 100 units. 

BF ~ Length of the "B" field. BF may be indirect. A value 
of "00" is equal to a length of 100 units. 

A = Address of the addend field. Address may be indexed, 
indirect or extended. The address controller data 
type nay be UN, SN, or UA. 

B = Address of the augend field. Address nay be indexed, 
indirect or extended. Tfce address controller data 
type nay be UN, SN, or UA. 

C = Address of the sum field. Address aay be indexed, 
indirect or extended. The address controller data 
type nay be UN, SN, or UA. 

Function 



The Three Address Add instruction adds the contents of one 
nenory location <A) to the contents of a seconc memory 
location (B) and stores the sum in a third memory location 
(C) unless an overflow condition exists. The sum field 
length is equal to the larger of the AF and BF values. If 
the number of significant digits in the result is greater 
than the sum field length, the sun field will be 
unchanged, the Comparison Flags will be unchanged and the 
Overflow Flag will be set. 
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8.2 THREE ADDRESS ADO (A0D)/0P=02 (Continued) 

Store the absolute value of the sum when the sun field 
data type is unsigned (UN or UA). Store the standard 
EBCDIC form of the result sign as the first digit of the 
result when the sum field data type is SN. Fill the zone 
digit with the EBCDIC subset code ( F) when the sun field 
data type is alphanumeric (UA). 

The sign of a zero sum is always positive. 

If the addend and augend are of unequal lengths^ (AF not 
equal to ep)^ the shorter of the two will be treated as if 
it has been left filled with zero's. 

Cnly the numeric digits of an alphanumeric field enter 
irto the operation. 

Unsigned (UN or UA) operands are assumed to be positive. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - ComoatTbiUty Notes (A-16). 

Comparison Flags 

In ail cases except overflow, set the Comparison Flags to 
indicate whether the sum is greater than (HIGH), equal to 
(EQUAL), or less than (LOU) zero. 

Overlap 



"A" and "B" may partially or totally overlap. "A" or "B" 
may totally overlap with "C", or may have matching 
type-address overlap (see 4.9.4). 

Partial overlap of "A" or "B" with "C", other than 
matching type-address overlap, may produce Incompatible 
results. See Appendix A - Compatibility Notes (A. 09). 
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8.2 THREE ADDRESS ADO <AD0}/0P=Q2 (Continued) 
Examples 



EXAMPLE (1) Add an Unsigned Field to a Signed Field 

giving a Signed Sum 

OP AF BF A B C 

02 02 05, A FIELD (UN), 6 FIELD (SN), C FIELD (SN) 

BEFORE AFTER 

A FIELD 20 unchanged 

B FIELD -t-OOOIS unchanged 

C FIELD nnnnnn C00035 

COMPARISON nnn HIGH 

OVERFLOW nnn unchanged 



EXAMPLE (2) Add an Unsigned Field to a Signed Field 
giving an Unsigned Alpha Sun 



02 02 05, A 


FIELD (UN), B 


FIELD (SN), 




BEFORE 


AFTER 


A FIELD 
B FIELD 
C FIELD 


10 

000050 

nnnnnnnnnn 


unchanged 

unchanged 

F0F0F0F4F0 


COMPARISON 
OVERFLOW 


nnn 
nnn 


LOW 
unchanged 
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8.2 THREE ADDRESS ADD <AD0)/0P=O2 (Continued) 



EXAMPLE (3) Add an Alpha Field to an Alpha Field 
OP AF 8F A 8 C 

02 02 02, A FIELD (UA), B FIELD (UA), C FIELD (UA) 



A FIELD 
8 FIELD 
C FIELD 

COMPARISON 
OVERFLOW 



BEFORE 

F4F0 
C1C2 
nnnn 

nnn 
nnn 



AFTER 

unchanged 
unchanged 
F5F2 

HIGH 
unchanged 



EXAMPLE (4) Add two fields with an Owerflou Condition. 
OP AF BF A B c C 

02 02 02, A FIELD CUN), B FIELD (UN), C FIELD (SN) 

BEFORE AFTER 



A FIELD 
B FIELD 
C FIELD 

COMPARISON 
OVERFLOW 



61 
53 
rn 

nnn 
nnn 



unchanged 
unchanged 
unchanged 

unchanged 
ON 
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8-3 TWO ADDRESS SUBTRACT {DEC)/0P=03 



Format 



I OP I AF i OF I A i B i 

OP « 03 

AF = Length of the "A" field, AF may be Indirect or nay 
Indicate the A-syllable Is a literal. A value of "00" 
Is equal to a length of 100 units. ~ 

BF « Length of the "B" field. BF may be indirect. A value 
of "00" Is equal to a length 100 units. 

A s Address of the subtrahend field. Address nay be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 

B « Address of the ninuend/dlf f erence field. Address may 
be indexed. Indirect or extended. The address 
controller data type may be UN, SN, ^pr UA, 

Function 



The Two Address Subtract Instruction subtracts the 
contents of memory location (A) from the contents of a 
second memory location (B) and stores the difference In 
the second memory location (B) unless an overflou 
condition exists. 

If the number of significant digits in the result Is 

greater than the difference field length, the difference 

field will be unchanged, the Comparison Flag^s will be 

unchanged and the Overflow Flag will be set. 

Store the absolute value of the difference when the 
difference field Is unsigned (UN or UA). Store the 
standard EBCDIC form of the result sign as the first digit 
of the result when the difference field data type is SN. 
fill the zone digit with the EBCDIC numeric subset code 
(F) when the difference field data type is alphanumeric 
(UA). 

— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



1 

BURROUGHS CORPORATION ♦ + 1997 5 390 

SYSTEK DEVELOPHENT GROUP I 

PASADENA PLANT I V SERIES INSTRUCTION SET 

I 



COPPANY CONflDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 90 

8.3 TWO ADDRESS SUBTRACT (OEC)/0P=O3 (Continued) 

The sign of a zero difference Is always positive. 

If the subtrafcend and minuend are of unequal length (AF 
not equal to BF), the shorter of the two Is treated as If 
it has been left filled with zero's. 

Only the numeric digits of an alphanumeric field enter 
into the operation. Unsigned (UN or UA) operands are 
assumed to be positive. 

rf the operand data contains undigits other than in the 
sign digits cause an Invalid Arithmetic Data fault. See 
Appendix A > Compatibility Notes (A. 16). 

Comparison Flags 

In all cases, except overflow, set the Comparison Flags to 
indicate whether the difference is greater than (HIGH), 
equal to (EQUAL), or less than (LOU} zero. 

Overlap 

"A" and "B" may totally overlap or may have matching 
type-address overlap (See 4.9.4). Partial overlap of "A" 
and "B" other than matching type-address overlap, may 
produce incompatible results. See Appendix 
A - Compatibility Notes (A. 08). 
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8.3 TWO ADDRESS SUBTRACT CDEC)/0P=03 (Continued) 

ExanpLes 

EXAMPLE (1) Subtract two positive numbers 
OP AF BF A B 

03 03 01, A FIELD <SN), B FIELD (SN) 





BEFORE 


AFTER 


A FIELD 
B FIELD 


♦ 014 
+062 


unchanged 
C048 


COMPARISON 
OVERFLOW 


nnn 
nnn 


HIGH 
unchanged 



EXAMPLE (2) Subtract two Negative numbers 

OP AF BF A B 

03 03 03, A FIELD (SN), B FIELD (SN) 

BEFORE AFTER 

A FIELD 0035 unchanged 

B FIELD D029 C006 

COMPARISON nnn HIGH 

OVERFLOW nnn unchanged 
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8*3 TWO AODRESS SUBTRACT {DEC)/0P=03 CCOntinued) 

EXAMPLE {3) Subtract Signed Field Froa Unsigned Field 
OP AF BF A B 

03 C2 03, A FIELD (SN), B FIELD (UN) 



- ■ ' '^ ~- ■ ■ ■■■ 


BEFORE 


AFTER 


A FIELD 
B FIELD 


D7T 
12 1 


unchanged 
192 


COMPARISON 
OVERFLOW 


nnn 
nnn 


HIGH 
unchanged 



EXAMPLE (41 Subtract Unsigned Field fron Signed Field 

OP AF BF A B 

01 C3 .03, A FIELD, <UN), B FIELD (SN) 

BEFORE AFTER 

A FIELD 259 unchanged 

B FIELD +T38 D121 

COMPARISON nnn LOW 

OVERFLOW nnn unchanged 
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8.3 TWO ADDRESS SUBTRACT (DEC)/0P=03 (Continued) 

EXAMPLE (5) Subtract Two Signed Fields, Overflow 
Condition 

OP Af OF A B 

03 03 03, A FIELD (SN), 8 FIELD (SN) 





BEFORE 


AFTER 


A FIELD 


0556 


unchanged 


B FIELD 


+942 


unchanged 


COMPARISON 


nnn 


unchanged 


OVERFLOW 


nnn 


ON 
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8.4 THREE A5DRESS SUBTRACT {SUB)/0P=04 
For mat 



I OP I AF \ BF I A t B r C | 

♦ — ~+ + + + + + 

OP = 04 

AF « Length of the "A" field, AF may be indirect or may 
indicate the A-syllable is a literal. A value of "OO" 
Is equal to a length of 100 units. 

BF « Length of the "8" field. BF may be indirect. A value 
of "00" is equal to a length of 100 units. 

A s Address of the subtrahend field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 

B * Address of the minuend field- Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 

C = Address of the difference field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 

Function 



The Three Address Subtract instruction subtracts the 
contents of one memory location (A) from the contents of a 
second memory location CB) and stores the difference in a 
third memory location (C) unless an overflow condition 
exists. The difference field length is equal to the larger 
of AF or BF. 



If the number of significant digits in the result is 

greater than the difference field length, the difference 

field will be unchanged, the Comparison Flags will be 

unchanged and the Overflow Flag will be set. 
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8.4 THREE ADDRESS SUBTRACT (SUB)/0P=04 (Continued) 

Store the absolute value of the difference when the 
difference field is unsigned (UN or UA). Store the 
standard EBCDIC fop« of the result sign as the first digit 
of the result when the difference field data type is SN- 
Filt the zone digit with the EBCDIC numeric subset code 
(F) when the difference field data type is alphanumeric 
(UA>. 

The sign of a zero difference is always positive. 

If the subtrahend and minuend are of unequal length (AF 
not equal to BF), the shorter field is treated as if it 
has been left filled with zero's. 

Only the nu«eric digits of an alphanuneric field enter 
into the operation. 

Unsigned (UN or UA) fields are assuned to be positive. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 



Comparison Flags 



In all cases, except overflow, set the Comparison Flags to 
indicate whether the difference is greater than (HIGH), 
equal to (EQUAL), or less than (LOW) zero. 

Overlap 



"A" and "B" may partially or totally overlap. "A" or "B" 
may totally overlap with "C", or may have matching 
type-address overlap. (See 4.9.4) 

Partial overlap of "A" or "B" with "C", other than 
matching type-address overlap, may produce incompatible 
results. See Appendix A - Compatibility Notes (A. 09). 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



I 

BURR0li6«S CORPORATION + + 1997 539 

kSYSTE*" OEVELCPMENT GROUP i 

VaSAOENA PLANT | W SERIES INSTRUCTION SET 

J 
COMPANY CONFIDENTIAL SYSTEM OESICN SPECIFICATION REV. A PAGE 96 



8.4 THREE ADDRESS SUBTRACT tSUB)/0P=:C4 (Continued) 
Examples 



EXAf«PLE (1) Subtract an Unsigned Field froB an Alpha 
Field 

OP AF BF A B C 

04 Ot 05^ A FIELD (UM), B FIELD (UA), C FIELD <SN> 

BEFORE AFTER 

A FIELD 5 unchanged 

fr FIELD C1C2C5C4C5 unchanged 

C FIELD nnnnnn CI 2340 

COHPARISON nnn HiSH 

OVERFLOl* nnn unchanged 
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8.5 MULTIPLY (WPY)/CP=05 



Format 



+ 4 ^ +_ + + + 

i OP I AF i BF i A i B 1 C 1 

0P,= 05 

AF « Length of the "A" field, AF may be indirect or may 
indicate the A-syllabte is a literal. A value of'OO" 
is equal to a length cf 100 units. 

BF = Length of the "B" field. BF may be indirect, A value 
of "00" is equal to a length of 100 units. 

A s Address of the multiplier field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 

B s Address of the multiplicand field. Address may be 
indexed. Indirect or extended. The address 
controller data type may be UN, SN, or UA. 

C = Address of the product field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 

Function 



The multiply instruction multiplies the contents of one 
memory location <8) by the contents of a second memory 
location <A) and stores the product in a third memory 
location (C). The product field length is the sum of AF 
and BF, and could be as long as 200 units. 

Store the absolute value of the product when the product 
field data type is unsigned (UN or UA) . Store the 
standard EBCDIC form of the sign as the first digit of the 
result when the product field data type is SN. Fill the 
zone digit with the EBCDIC numeric subset code (F) when 
the product field data type is aiphanumeric (UA). 
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8,5 MULTIPLY {«PY^/0P=05 (Continued) 

The Overflow Flag is not affected by this instruction. 

The sign of a zero product is always positive. 

Only the numeric digits of an aiphanuneric field (UA) 
enter into the operation. Unsigned fields are ass'uaed to 
be positive- 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
fipvendxTt A - Compatibility Notes (A.t6r. 

Comparison Flags 

In all cases, set the Comparison Flags to indicate whether 
the product is positive (HIGH), equal to zero (EQUAL) or 
negative (LOU). 

Qvertap 

"*" and "B" may partially or totally overlap. 

Overlap of "A" and "B" with "C-, other than matching 
type-address overlap, may produce incompatible results. 
See Appendix A - Compatibility Notes (A. 10). 
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8.5 



MULTIPLY (MPY)/OP=05 (Continued) 



Exanples 



EXAMPLE (1) Multiply an Alpha Field by an Unsigned 
Field 

OP AF BF A B C 

05 02 05, A FIELD (UA), B FIELD (UN), C FIELD (SN) 



A FIELD 
B FIELD 
C FIELD 



BEFORE 

01 D2 

00011 
nnnnnnnn 



AFTER 

unchanged 

unchanged 

C0000132 



COMPARISON nnn HIGH 

EXAMPLE (2) Multiply Two Signed Numbers 

OP AF BF A B C 

05 02 02, A FIELD (SN), 8 FIELD (SN), C FIELD (SN) 



A FIELD 
B FIELD 
C FIELD 

COMPARISON 



BEFORE 

D15 

017 

nonnn 

nnn 



AFTER 

unchanged 

unchanged 

C0255 

HIGH 
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8.6 DIVIDE (DIV)/0F=06 



Format 



OP = 06 

AF = Length of the "A** field. AF may be indirect or may 
indicate the A-syllabte is a literal. A value of "00" 
is equal to a length of 100 units. 

BF * Length of the "8" field. BF may be indirect. A value 
of "00** is equal to a length of 100 units. 

A - Address of the divisor field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 

B St Address of the dividend/remainder field. Address may 
be indexed, indirect or extended. The address 
controller data type may be UN,^ SN, or UA. 

C = Address of the quotient field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 

Funct ion 



The divide instruction divides the contents of one memory 
l^ocatlon (B) by the contents of a second memory location 
<A) storing the remainder in the "B" data field and 
storing the quotient in a third memory location (C). 

The length of the dividend field must be greater than the 
length of the divisor field CBF greater than Af), The 
length of the quotient field is the difference in length 
of the -A*' and "8" fields CBF-AF). If the result is too 
large to fit into the quotient field or if BF is not 
greater than AF, the division is not performed, the 
contents of "B" and "C" are unchanged, the Comparison 
Flags are unchanged, and the Overflow Flag is set. 
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8-6 DIVIDE <DIV)/0P=06 (Continued) 

If the absolute value of the divisor is not greater than 
the absolute value of the equivalent number of leading 
digits of the dividend^ the division is not performed and 
the Overflow Flag is set with the Conparison Flags 
remaining unchanged. Note that a divisor which is zero 
will fail this test and the Overflow Flag will be set. 

The absolute value of the auotient is stored when the 
cuotient field data type is unsigned <UN or UA). The 
standard EBCDIC form of the sign is stored as the first 
digit of the result when the quotient data type is SN. The 
zone digits are filled with the EBCDIC numeric subset code 
(f) when the quotient field data type is atphanumer ic 
CUA). 

The absolute value of the re«ainaer is stored when the 
remainder field data type Is unsigned (UN or UA). The 
standard EBCDIC form of the sign is stored as the first 
digit of the result when the remainder data type is SN. 
The zone digits are filled with the EBCDIC numeric subset 
code <F) when the remainder field data type is 
alphanumeric (UA). 

Only the numeric digits of an alphanumeric field (UA) 
enter into the operation. 

Unsigned fields are assumed to be positive. 

The sign of the quotient is positive if the sign of the 
divisor and the dividend are the same or the quotient is 
zero, otherwise the sign is negative. 

If the dividend data type is SN, the sign of the dividend 
will be left unchanged in memory and will thus become the 
sign of the remainder. Therefore this final remainder 
sign could be other than "C" or "D" and a remainder of 
zero magnitude could have a negative sign. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 
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8.6 DIVIDE C0IV)/0P=06 (Continued) 
Comparison Flags 



In alt cases, except overflow^ set the Conparison Flags to 
indicate whether the quotient is positive (HIGH), equal to 
zero (EQUAL) or negative (LOW). 



Overlap 



Partial overlap of the dividend field (B) and either of 
the other operands may produce inconsistent results. 

If the address of the dividend field is the same as the 
address of the quotient field (B = C) and the respective 
address controllers are equal (BC = CO, a result will be 
produced that consists of the quotient followed b/ the 
least significant AF units of the remainder. In the case 
of SM data, the sign of the quotient will be stored in the 
first digit of the result followed by the quotient and the 
least significant AF digits of the remainder. 



Examples 

EXAMPLE (1) Divide Two Signed Numbers 

OP AF BF A B C 

C6 01 04, A FIELD (SN), B FIELD CSM), C FIELD CSN) 

BEFORE AFTER 

A FIELD +9 unchanged 

B FIELD +0101 ♦0002 Remainder 

C FIELD nnnn COIt Quotient 

COMPARISON nnn HIGH 

OVERFLOW nnn unchanged 
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8.6 DIVIIE (0IV)/0P=06 (Continued) 

EXAMPLE (2) Divide Two Signed Fields, Negative Numbers 

OP AF BF A B C 

06 02 05, A FIELD (SN), B FIELD (SN), C FIELD (SN) 

AFTER 

unchanged 

000007 Remainder 
€01 5 Quotient 

HIGH 
. unchanged 

EXAMPLE (3) Divide Producing Overflow (Length Problem) 

OP AF BF A B C 

- 06 C4 03, A FIELD (SN), B FIELD (SN), C FIELD (SN) 

BEFORE AFTER 

A FIELD D1014 unchanged 
B FIELD 0123 unchanged 

C FIELD nnnn unchanged 

COMPARISON nnn unchanged 
OVERFLOW nnn ON 

EXAMPLE (4) Divide Producing Overflow (Data Problem) 

OP AF BF A B C 

06 02 03,^ A FIELD (SN), B FIELD (SN), C FIELD (SN) 

BEFORE AFTER 





BEFORE 


A FIELD 


D12 


B FIELD 


D00187 


C FIELO 


nnnn 


COMPARISON 


nnn 


OVERFLOW 


nnn 



A FIELD 


Oil 


unchanged 


B FIELO 


D125 


unchanged 


C FIELD 


nnnn 


unchanged 


COMPARISON 


nnn 


unchanged 


OVERFLOW 


nnn 


ON 
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8.6 DIVIDE (DIV)/0P=06 t Continued) 

EXAMPLE C5) Div^ide By Zero 

OP AF 8F A B C 

06 02 03, A FIELD (SN), B FIELD (SN), C FIELD (SN) 

BEFORE AFTER 

# FIELD 
B FIELD 
C FIELD 

COMPARISON 
OVERFLOW 

EXAMPLE (6) Total Overlap Of "B" & "C", 

OP AP BF A B C 

06 02 04> A FIELD CUN), B FIELD (UN), B FIELD (UN) 

BEFORE AFTER 

A FIELD 13 unchanged 

B FIELD 1127 8609 



COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 



♦00 


unchanged 


D1Z5 


unchanged 


nnnn 


unchanged 


nnn 


unchanged 


nnn 


ON 
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ARITHMETIC; FIXED POINT, FIXED FIELD LENGTH 



Fixed field Length arithmetic instructions use a 20 digit 
accumulator which holds the instruction result within the 
processor as an operand for a subseouent operation. Every 
instruction has an implied reference to the accumulator. 

The fixed point (integer) format consists of an implied 
signed exponent field (+08) <of 3 digits) followed by a 
mantissa field of a single sign digit followed by eight 
digtts of mantissa. 

The fixed point instructions operate on the twelve most 
significant digits of the accumulator. This format is 
similar to the single Precision format in the Floating 
Point, Fixed field length instructions (See Section 10.). 
The same accumulator is used for the Fixed Point and 
Floating Point instructions. 

If the instruction produces a result greater than seven 
digits, an overflow occurs and the following 
characteristics apply. 

T. If the operation specifies a store of the result to 
memory (IAS, ISS, IMS, IMI), this store is not 
performed, 

2. The sign and exponent field is set to +08. 

3. Set the Overflow Flag and set the Comparison Flags to 
HIGH. 

4. The final contents of the accumulator are 
unspecified* 
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9 ARITHMETIC; FIXED POINT, FIXED FIELD LENGTH (Continued) 



A^ Trap Fault is a software enabled routine that allows the 
instruction in error to be exanined.^ 

The Trap Fault will be enabled if the two digit key stored 
at aeniory address 64, relative to Base #0, is equal to 
"FF". 

If Trap Fault is enabled and a fault occurs, a Hardware 
GalL procedure will be executed with the address of the 
^^f fist ruction at fault stored on the stack. 

If Trap Fault is not enabled and a fault occurs, the next 
program instruction will be executed. 
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9-1 INTEGER LOAD (IL0)/0P=58 
Fornat 



OP •= 58 

A « Address of the source data field. Address nay be 
indexed, indirect or extended. The final address 
controller data type will always be treated as SN. 

Function 



The integer load instruction loads the accunulator with an 
8 digit data field at mewory <A). The data field, 
consisting of a sign and seven digits, is loaded into the 
20 digit accumulator as shown below, where "S" is the sign 
of the data field ana "On" represents the nuaeric data- 
Undigits .nay be loaded into the mantissa field of the 
accumulator. The result of loading undigits into, the sign 
digit is machine dependent. See Appendix A - Compatibility 
Notes CA.54>. 

i -i- 8 S i C D2 03 D4 I 05 D6 07 D8 1 I i 

Mote that the exponent is set to +08 and that the most 
siginificent digit as well as the least significant eight 
digits of the mantissa are set to zero. 

Comparison Flags 

Set the Comparison Flags HIGH if the result is positive, 
EQUAL if the resuCt equal to zero, and LOW if the result 
is negative. 

Overflow 

The Overflow Flag is not affected by this instruction. 
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9.1 



INTEGER LOAD (ILD)/0P=58 (Continued) 
Examples 



EXAMPLE M) Load 
OP A 
58 A FIELD 



Accumulator t*ith Integer 





BEFORE 


AFTER 


A FIELD 
ACCUMULATOR 


D9876543 
nnnnnnnnnnnn 
nnnnnnnn 


unchanged 

♦08-09876543 

00000000 


COMPARISON 
OVERFLOW 


nnn 
nnn 


LOW 
unchanged 


EXAMPLE (2) Load 


Accuffulator «ith 


Undigits 


0«* A 






58 A FIELD 








BEFORE 


AFTER 


A FIELD 
ACCUMULATOR 


D0F1B2E3 
nnnnnnnnnnnn 
nnnnnnnn 


unchanged 

♦08-00F1B2E3 

00000000 


COMPARISON 
OVERFLOW 


nnn 
nnn 


LOW 
unchanged 
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9.2 INTEGER STORE (IST)/0P=59 
Fcpwat 



+— — + + 

I OP I A I 

OP = 59 

A = Address of the destination field. Address ttay be 
indexedr indirect op extended. The final address 
controtlep data type will always be treated as SN. 

Function 

The integer store instruction will store into an 8 digit 
field at irenory location (A) the integer and its sign from 
the accumulator. Undigits may be stored froir the mantissa 
field of the accumulator. The handling of the sign digit 
is machine dependent. See Appendix A - Compatibility Notes 
CA.54)- 

The accumulator, which is in the form: 
} •<■ 8 S I D1 D2 D3 D4 | 05 D6 D7 08 1 D901Q011 01 201 3014D1 5016 1 

is stored in the destination field as: 

+ + + 

i S 02 03 04 i 05 D6 07 08 | 

Where "S" indicates the operand sign and "On" represents 
the operand digits. Notice that 01 is dropped. 
Meaningful results are obtained only when 01 is equal to 
zero. 

Comparison Flags 

Set the Comparison Flags HIGH if the stored operand is 
positive, EQUAL if the stored operand is equal to zero, 
and LOW if the stored operand is negative. 

— Burroughs Prior Written Consent Required For Disclosure Of This Data — 
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9^2 INTEGER STORE (IST)/0P=59 (Continued) 
Overflow 

The Overflow Flag is not affected by this instruction, 
Exanptes 

EXAHPLE (U Store Accuaulator Integer in Menory 



59 A FIELD 



BEFORE AFTER 



fr FIELD nnnnnnnn 09876543 

ACCUMULATOR +08-09876543 unchanged 

nnnnnnnn 

COMPARISON nnn LOW 

EXAMPi.E (2> Store Accumulator Image in Memory 

OP A 

59 A FIELD 

BEFORE AFTER 

A FIELD nnnnnnnn 00F1B2E3 

ACCUMULATOR +08-00F1B2E3 unchanged 

nnnnnnnn 

COMPARISON nnn LOW 
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9.3 INTEGER ADO <IA0)/0P=50 
Fomat 



+ ^^-+ + 

I OP I A j 

OP = 50 

A s Address of the Addend field. Address nay be indexed, 
indirect or extended. The data type of the final 
address controller is ignored and will always be 
treated as SN. 

function 



The integer add instruction adds the number stored in a 
nienory location (A) to the value stored in the accusulator 
and stores the sua in the accumulator. 

The signs of both the accumulator and the addend are 
considered in the addition and the mantissa sign field is 
set positive or negative based on the result. 

Set the signed exponent field of the accumulator to +08 
even in the case of overflow. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 

Comparison and Overflow Flags 



If the addition produces a result greater than 7 digits, 
set the Overflow Flag and set the Comparison Flags to 
HIGN. A Trap Fault, if enabled, will cause a Hardware 
Call procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
overflow condition, the Comparison Flags will be set to 
EQUAL if the result is zero, HIGH if the result is 
positive and LOW if the result is negative. 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 
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9-3 INTEGER AOO (IAD)/0P-50 (Continued) 
Overlap 

There are no overlap restrictions for this instruction. 
Ex a spies 

EXAMPLE <1) Add Integer to Accumulator 

•• ■• ■ - ' .■'• 0^ ■■• A' -• 

50 A FIELD 

BEFORE AFTER 

A FIELD "HIITIII unchanged 

ACCUMULATOR +08+01234567 +08+02345678 

nnnnnnnn OOCOOOOO 

COMPARISON nnn HIGH 

OVERFLOW nnn unchanged 



--Burroughs Prior Written Consent Required For Disclosure Of This Data— 
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9.4 INTEGER ADO AND STORE {IAS)/CP=51 
Forwat 



+ + + 

I OP I A ! 

4— — -4—— 4- 

OP =51 

A ~ Address of the Addend and Sun field. Address nay be 
indexed, Inolrect or extended. The data type of the 
final address controller wilt always be treated as 
SN. 

Funct ion 



The integer add and store instruction will add the number 
stored in a memory location (A) to the value stored in the 
accumulator and store the sum in the accumulator and in 
the same memory location (A). The store to memory does 
not take place on overflow. 

The signs of both the accumulator and the addend are 
considered in the addition and the mantissa sign field is 
set positive or negative based on the result. 

Set the signed exponent field of the accumulator to *08 
even in the case of overflow. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A ~ Compatibility Notes (A. 16). 



--Burroughs Prior Written Consent Required For Disclosure Of This Data — 



BURROUGHS CORPORATION 
jSYSTEW DEVELOPMENT GROUP 
'PASAOENA PLANT 



+ - 

I 
• + 



I 
I 
+• 



V SERIES INSTRUCTION SET 



COfPANY CONFIDENTIAL 



SYSTEM DESIGN SPECIFICATION REV. A 



1997 5390 



PAGE 114 



9.4 



INTEGPR AOO AND STORE (IAS)/0P=51 tContinued) 
Conparison and Overflow Flags 



If the addition produces a result greater than 7 digits, 
set the Overflow Flag and set the Conparison Flags to 
HIGH, The Trap Fault, if enabled, will cause a Hardware 
Call procedure to the fault routine. The final contents 
of the accuaulator are unspecified. If there is no 
overflow condition, the Comparison Flags will be set to 
EftUAL if the result is zero, HIGH if the result is 
positive and LOW if the result is negative. 

Overlap 



There are no overlap restrictions for this instruction. 
Exanples 



IXAMPLE (1) Add Integer to Accumulator and Store 
OP A 
51 A FIELD 

BEFORE 



A FIELD +1111111 
ACCUMULATOR +08+01234567 

rnnnnnnn 



COMPARISON 
OVERFLOW 



nnn 
nnn 



AFTER 

C2345678 

+08+02345678 

OOQOOOOO 

HIGH 
unchanged 
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9.5 INTEGER SUBTRACT (ISU)/0P=52 
Format 



1 OP I A I 

CP = 52 

A s Address of the subtrahend field. Address may be 

indexed^ Indirect or extended. The data type of the 

final address controller will always be treated as 
SN. 

Function 



The Integer subtract Instruction will subtract the number 
stored in a Rtemory location (A) from the value storeo In 
the accumulator and store the difference In the 
accumulator. 

The signs of both the accumulator and the subtrahend are 
considered in the subtraction and the mantissa sign field 
Is set positive or negative based on the result. 

The signed exponent field of the accumulator Is set to +08 
by this Instruction even in the case of overflow. 

If the operand data contains undlglts other than In the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 

Comparison and Overflow Flags 



If the subtraction produces a result greater than 7 
digits, set the Overflow Flag and set the Comparison Flags 
to HIGH. A Trap Fault, if enabled, will cause a Hardware 
Call procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
overflow condition, set the Comparison Flags to EQUAL if 
the result is zero, HIGH if the result Is positive and LOW 
If the result is negative. 

— Burroughs Prior Written Consent Reouired For Disclosure Of This Data — 
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9.5 INTEGER SUBTRACT <ISU)/GP=52 (Continued) 
Overlap 

There are no overlap restrictions for this instruction. 
Exanples 

EXAMPLE (1) Subtract Integer from Accumulator 

- QP .. ■ A^- 

52 A FIELD 

BEFORE AFTER 

A FIELD D0999999 unchanged 
ACCUMULATOR +08+02345678 +08+03345677 





nnnnnnnn 


OOOOOOOO 


COMPARISON 


nnn 


HIGH 


OVERFLOW 


nnn 


unchanged 
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9.d INTEGER SUBTRACT AND STORE tISS)/0P=53 
Format 



I OP I A I 

OP = 53 

k = Address of the subtrahend and the difference field. 
Address may be indexed, indirect or extended. The 
data type of the final address controller will always 
be treated as SN. 

Function 



The integer subtract instruction wi II subtract the number 
stored in a memory location (A) from the value stored in 
the accumulator and store the difference in the 
accumulator and in the same memory location (A). The 
store to memory does not take place on overflow. 

The signs of both the accumulator and the subtrahend are 
considered in the subtraction and the mantissa sign field 
is set positive or negative based on the result. 

Set the signed exponent field of the accumulator to +08 
even in the case of overflow. 

If the operand data contains undigits other than in the 
sign digits cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 
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9.6 



INTEGER SUBTRACT AND STORE CISS)/0P=53 (Continued) 
Comparison and Overflow Flags 



If the subtraction produces a result greater than 7 
digits^ set the Overftow Flag and set the Comparison Flags 
to HIGH. A Trap Faulty if enabled, wiLl cause a Hardware 
Call procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
overflow condition, set the Comparison Flags to EQUAL if 
the result is zero^ HIGH if the result is positive and LOW 
tf the result is negative. 

Overlap 



There are no overlap restrictions for this Instruction, 



Examples 



EXAMPLE CD Subtract integer from Accumulator and Store 

OP A 

53 A FIELD 

BEFORE AFTER 

A FIELD D0999999 C 3345677 

ACCUMULATOR +08+02345678 +08+03345677 

nnnnnnnn 



COMPARISON 
OW ERF LOW 



nnn 
nnn 



00000000 

HIGH 
unchanged 
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9.7 INTEGER MULTIPLY ClMU)/54 

Format 

+ + — + 

I OP I A I 

OP » 54 

A = Address of the multiplier field. Address may be 

indexed^ indirect or extended. The data type of the 

final address controller will always be treated as 
SN. 

Function 



The integer auLtiply instruction causes the value stored 
in the accumulator to be multiplied by the number stored 
in a memory location (A) and the product to be stored in 
the accumulator. 

The signs of both the accumulator and the multiplicand are 
considered in the multiplication and the mantissa sign 
field is set positive or negative based on the result. 

Set the signed exponent field of the accumulator to +08 
even in the case of overflow. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Note, Section A. 16. 

Comparison and Overflow Flags 

If the multiplication produces a result greater than 7 
digits, set the Overflow Flag and set the Comparison Flags 
to HIGH. A Trap Fault, if enabled, will cause a Hardware 
Call procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
overflow condition, set the Coirparison Flags to EQUAL if 
the result is zero, HIGH if the result is positive and LOW 
if the result is negative. 

— Burroughs Prior Written Consent Required For Disclosure Of This Data — 
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9-7 INTEGER MULTIPLY (IWU)/54 (Continued) 
Overlap 



There are no overlap restrictions for this instruction, 
Exanples 



EXAMPLE (1) Multiply Accumulator by Integer 
OF A^ 
54 A FIELD 

BEFORE 



A FIELD 4-0000003 

ACCUMULATOR +08+01234567 

nnnnnnnn 



COMPARISON 
OVERFLOW 



nnn 
nnn 



AFTER 

unchanged 

+08+03703701 

OOQOOQOO 

HIGH 
unchanged 



— Burroughs Prior Written Consent Reauired For Disclosure Of This Data — 
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9.8 INTEGER MULTIPLY AND STORE <1MS)/0P=55 
Format 



I OP I A I 

OP =55 

A = Address of the multiplier and the product field- 
Address nay be indexed^ indirect or extended. The 
data type of the final address controller will always 
be treated as SN. 

Function 



The integer Multiply and store instruction causes the 

value stored in the accunulator to be multiplied by the 

number stored in a memory location (A), the product to be 
stored in the accumulator and in the same the memory 

location (A). The store to memory does not take place on 
overflow. 

The signs of both the accumulator and the multiplicand are 
considered in the multiplication and the mantissa sign 
field is set positive or negative based on the result. 

The signed exponent field of the accumulator is set to -t-OS 
by this instruction even in the case of overflow. 

If the operand data contains undigits other than in the 

sign digits cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 
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9,8 



INTEGER MULTIPLY AND STORE (IHS)/OP=5 5 (Continued) 
Comparison ana Overflow Flags 



If the iBultipitication produces a result greater than 7 
digits, set the Overflow Flag and set the Comparison Flags 
to HIGH. A Trap Fault, if enabled, will cause a Hardware 
Ca4l procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
overflow condition, set the Coaparison Flags to EfiUAL if 
the result is zero, HIGH if the result is positive and LOW 
if tite result is negative. 

Overlap 



There are no overlap restrictions for this rnstructi 



on. 



Examples 



EXAMPLE (T) Multiply Accumulator by Integer and Store 
OP A 
55 A FIELD 

BEFORE 



A FIELD +0000003 

ACCUMULATOR +08+01234567 

nnnnnnnn 



COMPARISON 
OVERFLOW 



nnn 
nnn 



AFTER 

C3703701 

+08+03703701 

00000000 

HIGH 
unchanged 
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9.5 INTEGER MEMORY INCREMENT CIMI)/0P=57 

For Bat 

+ +-. ^+ 

I OP I A I 

OP = 57 

H - Address of the Increaent field. Address may be 
indexed, indirect or extended. The final address 
controller if equal to one (SN) indicates a aecrement 
operation and if equal to zero (UN) inqicates an 
increaent operation. Other controller values are 
reserved. 

Function 



The Integer memory increwent instruction^ depending on the 
value of the address controller, increments or decrements 
a number at a memory location (A) and stores that value in 
the accumulator and at th« same memory location <A). 

The signed exponent field of the accumulator is always set 
to +08 by this instruction. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 

Comparison and Overflow Flags 

If the increment/decrement produces a result greater than 
7 digits, set the Overflow Flag and set the Comparison 
Flags to HIGH, A Trap Fault, if enabled, will cause a 
Hardware Call procedure to the fault routine. The final 
contents of the accumulator are unspecified. If there is 
no overflow condition, set the Comparison Flags to EQUAL 
if the result is zero, HIGH if the result is positive and 
LOW if the result is negative. 
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9.9 



INTEGER MEMORY INCREMENT (IMI)/0P=57 CContinued) 
Overlap 



There are no overlap restrictions for this instruction. 
Examples 



EXAMPLE (1) Menory Increment 
OP * 
57 A FIELD (UN) 





BEFORE 


AFTER 


A FIELD 


♦1234567 


C1234568 


ACCUMULATOR 


nnnnnnnnnnnn 


♦08+01234568 




nnnnnnnn 


OOOOOOOQ 


COMPARISON 


nnn 


HIGH 


OVERFLOW 


nnn 


unchanged 



EXAMPLE <2) Menory Decrenent 
OP A 
57 A FIELD (SN) 





BEFORE 


AFTER 


A FIELD 


♦1234567 


C1234566 


ACCUMULATOR 


nnnnnnnnnnnn 


♦08+01234566 




nnnnnnnn 


00000000 


COMPARISON 


nnn 


HIGH 


OVERFLOW 


nnn 


unchanged 
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10 ARITHMETIC^ FLOATING POINT, FIXED FIELD LENGTH 



Fixed field Length arithmetic instructions use a 20-digit 
accumulator which holds the instruction result within the 
processor as an operand for the next operation. Every 
instruction has an implied reference to the accumulator. 

The floating point (real) format consists of a signed 
exponent field followed by a signed mantissa field. The 
representation of a floating point field is: 

S/X^ EXP, S/M, MANTISSA 

Where: S/X is the sign of the exponent (1 digit) 
EXP is the exponent (2 digits) 
S/M is the sign of the mantissa (1 digit) 
Mantissa is the mantissa data (8 or 16 aigits) 

Exampler +01-87654321 

The mantissa is a numeric field of two possible lengths; 
eight digit-Single Precision or sixteen digit-Double 
Precision. The mantissa is assumed to always have the 
decimal point to the left of the most significant digit. 

The same accumulator is used for Fixed Point and Floating 
Point instructions. 

If all sixteen digits of the accumulator mantissa are 
equal to zero, the exponent and mantissa sign will be set 
to -99*. 

The Overflow Flag is set and the Comparison Flags are set 
to HIGH on overflow, to LOW on underflow and to EQUAL on a 
divide by zero. 
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1C ARITHMETIC FLOATING POINT, FIXED FIELD LENGTH (Continued) 



fr Trap Fault is a software enabled routine that allot»s the 
instruction in error to be examined. 

The Trap Fault will be enabled if the two digit key stored 
at mefflory adoress 64, relative to Base ttQ, is equal to 
"FF-- 

If Trap Fault is enabled and a fault occurs, a Hardware 
Call procedure will be executed with the address of the 
iitstruction at fault stored on the stack. 

If Trap Fault is not enabled and a fault occurs, the next 
program instruction will be executed. 

A Trap Fault is caused when: 

1, The resultant nornalized nantissa Is non-zero and the 
exponent is greater than +99 (overflow). 

2. The resultant noraaltzed aantissa is non-zero and the 
exponent is algebraically less than -99 (underflow). 

3- The most significant digit of the nantissa of the 
divisor is equal to zero (divide by zero). 

The result is not stored in menory. Division by zero does 
not change the contents of the accumulator. For all other 
Instructions, the final contents of the accumulator will 
be unspecified. 
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10.1 



REAL LOAD CRL0)/0P=78 



Forsat 



I OP I A I 
+- + + 

OP =78 

A ~ Address of the source data field operand. Address nay be 
indexed^ indirect or extended. When the final address 
controller is equal to "0" or -2", the data field wilL 
be Single Precision- when the final address controller 
is equal to "1", the data field yill be Double 
Precision. 

Function 



The real load instruction loads the 
floating point data field located 
source data field is assumed to be 
below: 



accunulator with a 

in wemory (A). The 

in the form shown 



SINGLE PRECISION 

]Sx Ex SffllDI D2 D3 D4|DS 



06 07 



— -+ 

08] 

+ 



DOUBLE 
iSx Ex 



PRECISION 
. — + _— -^ — — . - 

SniOl D2 D3 



— +—- .. 

D4ID5 

4. 



06 




Oil 



0121013 
♦ 



014 015 



+ 

0161 
+ 



Sx is the sign of the exponent <1 digit). Ex is the 
exponent (2 digits). So is the sign of the mantissa (1 
digit). 01-08 is the single precision mantissa (8 digits) 
D1-016 is the double precision mantissa C16 digits). 
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IC-1 REAL LOAD CRL0)/0P*78 (Continued) 



Wlien the operation is single precision, only the eight 
nost significant digits of the nantissa are loaded into 
the accunulator; the least significant eight digits are 
set to zero- When the operation is doulsle precision all 
sinteen digits of the mantissa are loaded into the 
accumulator. The exponent and both signs will be loaded 
in the form that they appear in memory. Undigits may be 
loaded inta the exponent and the mantissa fields of the 
accumulator. The result of loading undigits into the sign 
digit is machine dependent. See Appendix A - Compatibility 
Motes tA,54). 

Comparison Flags 



Set the Comparison Flags to HIGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. 



EXAMPLE (1) Load Accumulator with Floating Point 
Number 



OP A 






78 A FIEL& CUN) 






BEFORE 


AFTER 


A FIELD 


+07012345678 


unchanged 


ACCUNULATOR 


nnnnnnnnnnnn 


♦07-12345678 




nnnnnnnn 


QOOOOOOO 


COKPARISaN 


nnn 


LOW 
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10-2 REAL STORE <RST)/0P=79 



Fomat 



I OP I A I 



p 


= 79 


A 


= Address of 




Indexed^ 




controller 




Precision- 




indicates 




Function 



the destination field ope^'and. Address nay be 

indirect or extended. A final address 

value of "O" or "2" indicates Single 

A final address controller value of "I" 

Double Precision- 



The real store instruction will store in a memory Location 
(A) the contents of the accumulator, including the 
exponent, its. sign and the sign of the^ mantissa. Undigits 
may be stored from the exponent and ma'ntissa fields of the 
accumulator. The handling of the sign digit is machine 
dependent. See Appendix A - Compatibility Notes (A. 54). 

If the operation is single precision, the least 
significant eight digits of the accumulator are ignored. 

Comparison Flags 



Set the Comparison Flags to HIGH if the result is 
positive,^ EQUAL if the result is zero and LOW If the 
result is negative. 
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10-2 REAL STORE (RST)/0P=79 (Continueo) 

EXAMPLE t1) Store Accunulator in Mewory in Floating 
Point Notation 

OP A 

79 A FIELD (UN) 



BEFORE AfTER 

A FIELD nnnnnnnnnnnn C07o 12345678 

ACCUMULATOR +07-12345678 unchanged 

nnnnnnnn 

COMPARISON rnn LOW 



—Burroughs Prior Written Consent Required For Disclosure Of This Data — 
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10.3 REAL ADO {RAA)/0P=7a 



Fomat 



OP = 70 

A - Address of the Addend field operand* Address may be 
indexed. Indirect or extended. A final address 
controller value of "0" or "2" indicates Single 
Precision. A final address controller value of "1" 
Indicates Double Precision. 

Function 



The real add instruction adds the floating point number 
stored in a nenory location CA) to the value stored in the 
accumulator and stores the sun in the accumulator. 

The initial and final value of the accumulator and memory 
will have the same precision. 

Different machines may maintain differing number of 

significant digits while performing the computation, 

thereby producing slightly different results. See Appendix 
A - Compatibility Notes (A. 18). 

Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 

The operands need not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A. 17). The result of the operation will always be 
normalized. 

If the operand data contains undigits other than in the 
sign digits, cause an Invalid Arithmetic Data. See 
Appendix A - Compatibility Notes (A. 16). 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



BURROUGHS CORPORATION 
hSYSTEM OEVELOPI 
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•SYSTEM DEVELOPMENT GROUP 
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I 

i V SERIES INSTRUCTION SET 
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! 
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10.3 REAL ADD (RAA)/0P=70 (Continued) 
Conparison Flags 



Set the Comparison Flags to HIGH if the result is 

positive, EQUAL if the result is zero and LOW if the 

result is negative. 

Examples 



EXAMFLE <t> Add Floating number to Accumulator 
OP A 
70 A FIELD (UNJ 



A FIELD 
ACCUnULATOR 



COMPARISON 
OVERFLOW 



BEFORE 

♦05+22222222 

♦05+12345678 

nnnnnnnn 

nnn 
nnn 



AFTER 

unchanged 

♦05+34567900 

00000000 

HIGH 
unchanged 
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to. 4 REAL ADD AND STORE (RAS)/0P=71 
Fornat 



I OP I A I 



OP = 71 

A = Address of the Addend and Sum field operand. Address 
way be Indexed, Indirect or extended. A final address 
controller value of "O" or "2" indicates Single 
Precision. A final address controller value of "1" 
indicates Double Precision. 

Function 

The real add and store instruction will add the floating 
point number stored in a memory location (A) to the value 
stored in the accumulator and store the sum in the 
accumulator and in the same memory location (A). The 
store to memory will not take place on an error condition. 

The initial and final value of the accumulator and memory 
will have the same precision. 

Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 

The operands need not be rormalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Motes (A.17). The result of the operation will always be 
normalized. 

If the operand data contains undigits other than in the 
sign digits, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes <A-16). 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



BURRCUGHS COPFORATION 
^SYSTEH OEVELOPMENT SROUP 






+- 

I 
■ + 
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I 



PASADENA PLANT 



I V SERIES INSTRUCTION SET 
1 
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10.4 REAL ADO AND STORE CRAS>70P=71 (Continueo) 
Coaparison Flags 



Set the Comparison Flags to HIGH if the result is 

positive^ EQUAL if the result is zero and LOW if the 

result is negative. 

Exanples 



. EXAMPLE (1) Add Floating Nuniser to Accunulator and 
Store 

OP A 

71 A FIELD tUN) 





BEFORE 


AFTER 


A^ FIELD 
ACCUMULATOR 


♦05+22222222 

+05+12345678 

nnnnnnnn 


C05C34567900 

+05+34567900 

OOCOOOOO 


COMPARISON 
OVERFLOW 


nnn 
nnn 


HIGH 
unchanged 
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10.5 REAL SUBTRACT (RSU)/0F=72 
Fornat 



I OP I A I 



OP = 72 

A - Address of the subtrahend field operand. Address say be 
Indexed, indirect or extended. A final address 
controller value of *'0" or "2" indicates Single 
Precision. A final address controller value of "I" 
indicates Double Precision. 

function 



The real subtract instruction «ill subtract the floating 
point nunber stored in a meaory location (A) frons the 
value stored in the accumulator and store the difference 
in the accunulator. 

The initial and final value of the accuaulator and menory 
will have the same precision. 

Set the least significant eight digits of the accumulator 
to zero when the operation is single precision- 

The operands need not be noraialized^ but inconpati ble 
results may be produced. See Appendix A - Compatibility 
Notes <A.17). The result of the operation will always be 
normalized. 

If the operand data contains undigits other than in the 
Tign digits, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 



— Burroughs Prior Written Consent Reouired For Disclosure Of This Data — 



I 
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10.5 REAL SUBTRACT <RSU)/0P=72 (Continued) 
Comparison Flags 



Set: the CoBparison Flags to HIGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. 

Exanples 



EXAHPLE (1) Subtract Floating Nusber froa the 
Accunulator 



OP A 






72 A FIELD (UN) 






BEFORE 


AFTER 


A FIELD 
ACCUNULATOR 


+05+11111111 

+05+12345678 

nnnnnnnn 


unchanged 

+04+12345670 

00000000 


COMPARISON 
OVERFLOW 


nnn 
nnn 


HIGH 
unchanged 
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10.6 REAL SUBTRACT AND STORE {RSS)/0P=73 
Fornat 



I OP I A I . 
+- + + 

OP = 73 

A = Address of the subtrahend and difference field operand. 
Address may be indexed, indirect or extended. A final 
address controller value of "O" or "2" indicates Single 
Precision. A final address controller value of "I" 
indicates Double Precision. 

Function 



The real subtract and store instruction will subtract the 
floating point number stored in a neoiory location (A) froa 
the value stored in the accumulator and store the 
difference in the accumulator and in the same memory 
location (A). The store to memory will not take place on 
an error condition. 

The initial and final value of the accumulator and memory 
will have the same precision. 

Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 

The operands neeo not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A, 17). The result of the operation will always be 
normalized. 

If the operand data contains undlgits other than in the 
sign digits, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 



--Burroughs Prior Written Consent Required For Disclosure Of This Data — 



BUfiRCUGHS CORPORATION 
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+ 
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10.6 REAL SUBTRACT AND STORE (RSS)/0P=73 (Continued) 
Conparison Flags 



Set the Conparrscn Flags to HIGH If the result is 

posttiwe, EQUAL if the result is zero and LOW if the 

result is negative. 

Exainples 



EXAHPLE (T) Subtract Floating Nunber fro* the 
Accunulator and Store 



OP 
73 



A FIELD <UN) 



A^ FIELD 
ACCUMULATOR 



COMPARISON 
OVERFLOW 



BEFORE 

+05+11111111 

♦05+12545678 

nnnnnnnn 

nnn 
nnn 



AFTER 

C04C12345670 

♦04+12345670 

00000000 

HIGH 
unchanged 
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1C.7 REAL MULTIPLY (R«U)70P=74 



Foraat 



4 + + 

I OP I A I 



OP = 74 

A = Address of t*e Bultipller field operand. Address may be 
Indexed, Indirect or extended. A final address 
controller value of "O" or "2" indicates Single 
Precision. A final address controller .value of "1" 
indicates Double Precision. 

Function 

The real multiply instruction tnultiplies the value stored 
in the accumulator by the floating point number stored in 
a iieinory location (A) and stores the product in the 
accumulator. 

The initial and final value of the accumulator will be 16 
digits regardless of whether the input was single or 
double precision. 

The operands need not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A, 17). If the input operands are normalized, the 
result will be normalized, and if they are not normalized, 
they may not produce a normalized result. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 
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10.7 REAL MULTIPLY (RMU)/0P=74 (Continued) 
Comparison Flags 



Set the Conparison Flags to HIGH if the result is 
positive, EQUAL if the result is rero and LOW if the 
result is negative. 



Exa tuples 



EXAMPLE (1) Multiply Accumulator by Floating Point 
Number 



OP A 






74^ A FIELD 


(UN) 






BEFORE 


AFTER 


A FIELD 
ACCUMULATOR 


♦05+30000000 

+05+12345678 

nnnnnnnn 


unchanged 

♦09+37037034 

OO&OOOOO 


COMPARISON 
OVERFLOW 


nnn 
nnn 


HIGH 
unchanged 
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1C.8 REAL MULTIPLY AND STORE <RMS)/0P=75 
Format 



OP = 75 

A = Address of the »ultfplier and product field operand. 
Address may be indexed^ indirect or extended. A final 
address controller value of "O" or "2" indicates Single 
Precision. A final address controller value of "1" 
indicates Double Precision. 

Function 



The real multiply and store instruction multiplies the 
value stored in the accumulator by the number stored in a 
memory location <A) and stores the product in the 
accumulator and in the same memory location (A). The 
store to memory will not take place on an error condition. 

The initial and final value of the accumulator will be 16 
digits regardless of whether the input was single or 
double precision. 

The operands need not be normalized^ but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A. 17). If the input operands are normalized, the 
result will be normalized, ana if they are not normalized, 
tftey may not produce a normalized result. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



BURROUGHS CORPORATION 
|SYSTE»» DEVEiOPt 
TASAOEKA PLANT 



•?YSTE»« DEVELOPMENT GROUP 
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I 
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i 

SYSTEM DESIGN SPECIFICATION REV. A 



+ 1997 5390 
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1C-8 REAL MULTIPLY AN& STORE CRMS)/0P = 75 C Continued) 
CORiparison Flags 



Set the CoBparison Flags to HIGH If the result is 

posit ive> EQUAL if the result is zero and LOW if the 

result is negative. 

Exanples 



EXAMPLE (1) Multiply Accunulator by Floating Number 
and Store 



OP 
75 



A FIELD (UN) 





BEFORE 


AFTER 


Ar FIELD 
ACCUMULATOR 


+05+30000000 
+05+12345678 
nnnnnnnnn 


C09C 37037034 

+09+37037034 

00000000 


COMPARISON 
OVERFLOW 


nnn 
nnn 


HIGH 
unchanged 
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1C.9 REAL DIVIDE (RDV)/0P=76 



Fornat 



I OP I A I 

OP = 76 

A = Address of the divisor field operand. Address may be 
indexed, indirect or extended. A final address 
controller value of "0" or "2" indicates Single 
Precision- A final address controller value of "1" 
indicates Double Precision. 

function 

The real divide instruction divides the value stored in 

the accumulator by the floating point number stored in a 

nemory location (A) and stores the quotient in the 
accumulator. 

The initial and final value of the accumulator and memory 
will have the same precision. 

Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 

The operands must be normalized. 

Operands that are not normalized will be treated as being 
equal to zero. 



If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes CA.16). 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 
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tC.9 REAL DIVIDE (R0V)/0P«76 (Continued) 
Comparison Flags 



Division by zero is an error condition that will terninate 
the instruction^ set the Overflow Flag, and set the 
Comparison Flags to EQUAL. Otherwise, set the Comparison 
Flags to HIGH if the result is positive, EQUAL if the 
result is zero and LOU if the result is negative. 



EXAMPLE t1) Divide Accumulator by Floating Point 
Number 



OP 
76 



A FIELD CUN) 





BEFORE 


AFTER 


A FIELD 


♦05*20000000 


unchanged 


ACCUMULATOR 


+ 05-H2345678 


♦00*61728390 




nnnnnnnn 


00000000 


COMPARISON 


nnn 


HIGH 


OVERFLOW 


nnn 


unchanged 
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1C.1C REAL DIVIDE AND STORE CRDS)/0P=77 



Forwat 



1 OP 1 A I 

OP = 77 

A « Address of the divisor/quotient field operand. Address 
nay be indexed, indirect or extended. A final address 
controller value of ••O" or "I" indicates Single 
Precision. A final address controller value of "1" 
indicates Double Precision. 

Function 



Tlie real divide and store instruction divides the value 
stored In the accuaulator by the floating point number 
stored in a memory location (A) and stores the quotient in 
the accumulator and in the same memory location (A), The 
store to memory will not take place on an error condition. 

The initial and final value of the accumulator and memory 
will have the same precision. 

Set the least significant eight digits of the accumulator 
to zero when the operation Is single precision. 

The operands must be normalized. 

Operands that are not normalized will be treated as being 
equal to zero. 

If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A. 16). 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



BURR0U6HS CORPORATION 
^YSTEH DEVELOP 
TASAOENA PLANT 



^systeh development group 



I 
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REAL DIVIDE AND STORE (R0S)/OP=77 (Continued) 
Comparison Flags 



1997 539C 



1 W SERIES INSTRUCTION SET 
I 

COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 146 



Oivlsion by zero is an error condition that will terminate 
the instruction, set the Overflow Flag, and set the 
Comparison Flags to EQUAL. Otherwise, set the Comparison 
Flags to HIGH if the result is positive, EQUAL if the 
result is zero and LOW if the result is negative- 



EXAHPLE CI) Divide Accumulator by Floating Point 
Number and Store 



OP 
77 



A FIELD (UN) 





BEFORE 


AFTER 


A FIELD 
ACCUMULATOR 


+05+20000000 

+05+1234 5678 

nnnnnnnn 


C00C61 728390 

+00+61728390 

00000000 


COMPARISON 
OVERFLOW 


nnn 
nnn 


HIGH 
unchanged 
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10-11 ACCUMULATOR MANIPULATE (ACM)/0P=84 
Format 

I OP I Af I 

OP = 84 

AF - Operation variants. 

Function 



The accumulator manipulate instruction modifies the 
contents of the accumulator as specified by the AF 
variants. 

All variants of this instruction reference the entire 
accumulator without regard to data type or precision. 

AF * Ox, Normalize Accumulator (x = unused) 

If the most significant digit of the mantissa is zero, the 
entire mantissa will be shifted left and the exponent wilL 
be decremented by one- Continue shifting until the leading 
digit Is non-zero, set the Comparison Flags according to 
the mantissa sign. If all sixteen digits are zero, set the 
exponent and mantissa signs to -99+ and set the Comparison 
Flags to EQUAL. If there are no leading zeros, set the 
Comparison Flags according to the mantissa sign. If the 
resulting exponent is smaller than -99, set the Overflow 
Flag and set the Comparison Flags to LOW (underflow). If 
an underflow is produced and Trap is enabled, a Trap Fault 
will occur. 

AF = 1x, Convert Floating Point to Fixed Point (x = 
unused) 

The accumulator mantissa is assumed to be normalized. 



— Burroughs Prior Written Consent Reauired For Disclosure Of This Data — 
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ten ACCUMULATOR MANIPULATE <ACW}/0P=84 (Continued) 

The data in the accumulator Is converted from floating 
point to fixed point fornsat. The Mantissa is shifted right 
and the exponent is increnented until equal to +08. Set 
the CoiRparison Flags according to the mantissa sign. If 
the original exponent is equal to or greater than +08, an 
overflow is produced. The conversion does not take place 
if it would cause an overflow. If the eight most 
significant digits are now equal to zero, set the exponent 
and signs to -99+^ set the eight least significant digits 
to zero, set the Conparison Flags to EQUAL. If an overflow 
is produced and Trap is enabled^ a Trap Fault will occur. 

AF ^ Zx, Set the Mantissa Sign to Plus f + ) <x =: unused) 

S«t the mantissa sign to plus. If the mantissa is 0, set 
the Comparison Flags to EQUAL. It the mantissa is 
non-zero^ set the Comparison Flags to HIGH. 

AF - 3x, Set the Mantissa Sign to Minus <-) Cx « unused) 

If the mantissa is non-zero, set the mantissa sign to 

»inus and set the Comparison Flags to LOU. If the 

mantissa is zero, set the mantissa sign to plus and set 
the Comparison Flags to EQUAL. 

AF « 4x, Complement the Mantissa Sign (x = unused) 

If the mantissa is non-zero, complement the mantissa sign. 
Set fke Comparison Flags to HIGH if the sign is set plus 
and LOU if the sign is set minus. If the mantissa is 
rero, set the mantissa sign to plus and set the Comparison 
Flags to EQUAL. 

AF * 5x, Zero the Accumulator (Set to -99+0) (x = unused) 

Set the 16 digit accumulator mantissa to zero. Set the 
signed exponent field to -99 and set the mantissa sign to 
plus. Set the Comparison Flags to EQUAL. 
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IC^II ACCUMULATOR MANIPULATE <ACM)/0P=84 (Continued) 



AF = 6n^ Increment the Exponent by n (n = 0-9) 

Incre«ent the exponent by n. Set the Comparison Flags to 
HIGH if the irantissa sign is plus, LOW if ninus and EQUAL 
if the nantissa is zero. Atteapts to Increment the 
exponent beyond -t-99 will cause an overflow. A Trap Fault 
wiLl occur if Trap is enabled. 



AF « 7n, Decrement the Exponent by n (n = 0-9) 

Decrement the exponent by n. Set the Comparison Flags to 
HIGH if the mantissa sign is plus, LOW if minus, and EQUAL 
If the mantissa is zero. Attempts to decrement the 
exponent beyond -99 will cause an underflow, A Trap Event 
will occur if Trap is enabled. 

AIL other variants are reserved and will cause an Invalid 
Instruction fault (lEX =25) and terminate the instruction 
with no change to the accumulator. 

Examples 



EXAMPLE (1) Normalize Accumulator 
OP AF 
84 00 



BEFORE AFTER 

ACCUMULATOR +05+00123456 +03+12345678 

78901234 90123400 

COMPARISON nnn HIGH 
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10.11 ACCUMULATOR MANIPULATE ( ACI»)/0P=84 (Continued) 

EXAMPLE t2) Convert Floating Point Number to Fixed 
Point Number 

OP AF 

84 10 

BEFORE AFTER 

ACCUMULiVTOR +06+12345678 +08+00123456 

90123456 00000000 

COMPARISON nnn HIGH 

EXAMPLE (3) Set Mantissa Sign to Plus 

OP AF 

84 20 

BEFORE AFTER 

ACCUMULATOR -05-12345678 -05+12345678 

90123456 90123456 

COMPARISON nnn HIGH 

EXAMPLE (4) Set Mantissa Sign to Minus 

OP AF 

84 30 

BEFORE AFTER 

ACCUMULATOR +05+12345678 +05-12345678 

90123456 90123456 

COMPARISON nnn LOW 
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10.11 ACCUMULATOR MANIPULATE <AC»)/0P=84 (Continued) 

EXAMPLE tS) CompLenent Mantissa Sign 

OP AF 

84 4C 

BEFORE AFTER 

ACCUMULATOR +05-12345678 +05+12345678 

90123456 90123456 

COMPARISON nnn HIGH 

EXAMPLE (6) Clear Accumulator 

OP AF 

84 50 

BEFORE AFTER 

ACCUMULATOR nnnnnnnnnnnn -99+00000000 

nnnnnnnn 00000000 

COMPARISON nnn EQUAL 
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tCtt ACCUMULATOR NANIPULATE CAC«)/0P=84 (Continued) 
EX AMPLE (7) Increment Exponent by ^ 

84 64 

BEFORE AFTER 

ACCUMULATOR +05-12345678 ♦09-12345678 

90123456 90123456 

COMPARISON nnn LOW 

EXAMPLE (8) Oecrenent exponent by 2 

OP AF 

84 72 

BEFORE AFTER 

ACCUMULATOR +09+12345678 +07+12345678 

90123456 90123456 

COMPARISON nnn HIGH 
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11 ADDRESS BRANCHING 

11.1 BRANCH/0P=2x 
Foraat 



OP = 20^ 21> 22, 23, 24, 25, 26, 27, 28, 2A, 2B 

A = Branch Address. Address may be indexed, indirect or 
extended. When not extended the final address 
controller bits specify the nost significant digit of 
the address. This permits branching to any address 
up to and Including 299,998, relative to Base #1, 
without indexing or extension. When the address is 
indexed, the final Base Indicant should resolve to a 
value of "1**. The processor will always treat the 
resolved address as being relative to Base #1. The 
processor will not check for improper meffiory 
assigniiients. 

Function 



If the condition specified for the branch is true or if 
the branch Is unconditional, the "A** address is selected 
as the next program instruction address. If the condition 
specified is not true or if the instruction is a "NO-OP", 
the n«xt instruction is fetched with no significant 
action. The address field of a non-taken branch or a 
"NOP** must have the same attributes as any address, 
however, the address does rot have to resolve into a valid 
address. For example, a six digit address may not contain 
an undigit in the extended digit position as this 
condition causes the processor to mistakingly treat this 
address as an eight digit address. An odd address only 
causes errors if the branch is taken. Undigits in address 
positions other than the address controller and extended 
digit may result in incompatible behavior <See Appendix A, 
Compatibility Notes, A. 52). The Comparison and Overflow 
Flags define the branch conditions. 
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11.1 BRANCH (Continued) 

Note: Use of "branch prediction op codes'* may result 
in incampatible behavior. See Appendix A, 
Compatibility Notes (A. 06). 

OP = 20 <NOP) NO OPERATION 

This instruction perforns no significant action. 

OP - 21 (LSS) BRANCH ON LESS THAN CONDITION 

This instruction causes a branch to the "A" 
address if the Comparison Flags are set LOW 
(COML= 1, COMH=0). 

OP - 22 (EQL) BRANCH ON EQUAL CONDITION 

This instruction causes a branch to the "A" 
address if the Comparison Flags are set EQUAL 
tC0«L=1, C0MH=1), 

OP - 23 <LEQ} BRANCH ON LESS THAN or EQUAL CONDITION 

This instruction causes a branch to the "A" 
address if the Comparison Flags are set LOW or 
EQUAL (C0ML=1>. 

OP = 24 (6TR} BRANCH ON GREATER THAN CONDITION 

This instruction causes a branch to the "A" 
address if the Comparison Flags are set HIGH 
(COML=0, COMH-1). 

OP s 25 (NEQ) BRANCH ON NOT EQUAL CONDITION 

This instruction causes a branch to the "A** 
address if the Comparison Flags are not set 
EQUAL or cleared CCOML=0 or COMH=0 ). 

OP s 26 (6EQ) BRANCH ON GREATER THAN or EQUAL CONDITION 

This instruction causes a branch to the "A" 
address if the Comparison Flags are set HIGH or 
EQUAL (C0MH=1). 
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11.T BRANCH (Continued) 

OP = 27 (BUN) BRANCH UNCONDITIONAL 

This instruction always causes a branch to the 
"A" address. 

OP - 28 (OFL) BRANCH ON OVERFLOW CONDITION 

This instruction causes a branch to the "A" 
address if the Overflow Flag is set and resets 
the Overflow Flag. 

OP = 2A (NUL) BRANCH ON NULL CONDITION 

This instruction causes a branch to the "A" 
address If the Comparison Flags are reset 
(COHL=0 and COHH=0) . 

OP s 2B (GTN) BRANCH ON GREATER OR NULL CONDITION 

This instruction causes a branch to the "A" 
address if the Comparison Flags are reset or set 
HIGH (COML=0). 

Comparison Flags 

The Comparison Flags are not altered by these 
instructions. 
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t2 HALTS 



Ha^Lt instructions are dependent upon an execution digit 
located in absolute nenory Location 48 which determines 
the course of action as fotlous: 

ACTION VALUE 

Reserved A - F 

Halt is ignored. 3 

Halt is executed if not Privileged Mode. 2 

Halt is executed if Privileged Mode. T 
Halt is executed. 

If the halt is executed, the processor uill enter a WAIT 
state that reouires operator intervention to allow the 
processor to continue the execution of the instruction. 

If the Halt is not executed, no significant action will be 
perforaed by the processor. 
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12.1 HALT BRANCH <HBR>/0P=29 
Forsat 



i OP I A i 



OP = 29 

A 3^ Branch Address. Address may be Indexed, Indirect or 
extended. When not extended the final address 
controller bits specify the most significant digit of 
the address. This permits branching to any address 
up to and including 299^998, relative to Base #1, 
without indexing or extension. When the address is 
Indexed, the final Base Indicant should resolve to a 
value of "I". The processor will always treat the 
resolved address as being relative to Base #1- The 
processor will not check for improper memory 
assignments. 

Function 



The Halt Branch instruction conditionally executes a halt 
according to the halt digit in absolute address 48. See 
Appendix A - Compatibility Notes <A.24). 

If the halt is to take place, operator intervention is 
reouired to continue. Once continued, instruction 
execution resumes at the final "A" address. 

If the halt is to be ignored, instruction execution 
continues at the final "A" address. 

Comparison Flags 

The Comparison Flags are not affected by this instruction. 
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12,2 HALT BREAKPOINT («BK)/0P=48 



Fomat 



I OP 1 AF I BF I 

OP * 48 

AF SB Final AF value is ignored, but usefui in identifying 
the specific HBK. May specify Indirect Field Length. 
However, the specification of an AF indirect field 
length nay produce inconpatible results. See Appendix 
A - Coppatibility Notes (A. 25). 

BF « Eight bit breakpoint control mask. The field will 
not be recognized as indirect. 

Function 

The Ha It Breakpoint instruction performs a mask test 
against a halt character in laefflory location 46 relative to 
Base #0. If a bit is set in the halt character that 
corresponds to a bit set in t^e nask, the instruction 
executes a halt according to the halt digit in absolute 
■enory address 48. See Appendix A - Compatibility Notes 
€Aw24). 

If there is no correspondence between the bits in the mask 
and the bits in the breakpoint bit pattern, the next 
instruction is selected in normal sequence with no other 
significant action. 

Comparison Flags 

The Comparison Flags are unchanged. 
Overlap 

There are no overlap restrictions for this instruction. 
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15 ENVIRONMENT CHANGE 



13.1 BRANCH COMMUNICATE <BCT)/0P=30 
Foraat 



I OP 1 AFBF I 



+• + + 

OP = 30 

AFBF = Function Address consisting of the low order four 
digits of an address that Is relative to the 
specified Task's MCP Data Area. The high order 
digits are equal to zero. Indirect Field lengths 
Max be specified. 

Function 



The Branch Conmunicate Instruction is used to allow a user 
program to enter a function in the MCP environment. It 
stores processor state and registers In Hyper Call Stack 
Frane format on the stack of the called environment and 
passes control to the specified function. 

Its function is similar to the function of the Hyper Call 
instruction except for the selection of the Function entry 
and the Inability to directly pass parameters. 

The following operations are performed by this 
instruction! 

t. The four digit Function Address CAFBF) is used as an 
offset relative to the task's MCP data area to select 
a Function entry. 
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rj.r BRANCH COMMUNICATE <BCT)/0P=30 (Continued) 

Each Function entry contains the following 

infornation: 

INFORMATION OISITS 

Envlronnent Nunbier DO-05 

Next Instruction Address 06-t1 

Protection Field (00) 12-13 

Reserved 14-15 

Interrupt Mask 16-17 

M«de Indicators tS^f9 

Note - The lowest nenory address =00 

If the Protection Field is not equal to "00", cause 
an Invalid Instruction fault (lEX = 37) and terminate 
the instruction with no further action. 

2. Resolve the Environnent Nunbery contained in the 
PUnctioff entry> to point to the selected Environment 
Table entry. However, retain the Active Environment 
Nufliber so that it may be stored on the stack. 

Resolve en^try #0 of the Memory Area Table for the new 
environment from memory and maintain addressability 
along with Base #0 of the current environment. See 
Section 5.7 entitled "Resolving a Memory Area Table 
Entry". 
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13,1 BRANCH COMMUNICATE (BCT)/0P=30 (Continued) 

3. The top of stack pointer, located at address 40 
CRelative to the new environment's Base #0)^^ is used 
as the starting address, relative to the new 
environment's Base MO, to store the Hyper Call Stack 
Fpa«e- 

The sum of the top of stack pointer and the size of 
the Hyper Call Stack Frane (96) and the size of the 
Hardware Call Stack Frame area <SQO) is compared to 
Limit #0. If the sum is eaual to or greater than 
Limit #0, cause a Stack Overflow fault and terminate 
the instruction with no further action. Otherwise, 
store the Hyper Call Stack Frame in the following 
. sequence. 

INFORMATION DIGITS 

Old TOS ==> Accumulator 00-27 

Measurement Register 28-35 

Interrupt Mask 36-37 

Mobile Index Registers 38-69 

Mode Indicators 70-71 

COM & OVF Flags 72-73 

Active Environment Number 74-79 

New 1X3 ==> Next InstriiCtion Address 80-85 

Saved 1X3 Value 86-93 

Stack Frame Indicator (FE) 94-95 

Stack Parameters (0 to 9999 bytes) 

New TOS ==> 

Note - The lowest memory address = 00 

4. Store the new address of the next available stack 
location (Relative to the new environment's Base *0), 
into memory location 40 (Relative to the new 
environment's Base #0). 
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13-1 BRANCH COMMUNICATE C8CT)/0P=30 (Continued) 

5« Set the two most significant digits of 1X3 to "CO" 
and set the six least significant digits of 1X3 to 
the initial address specified in nemory location 40 
CRetatlve to the new environnent" s Base #0> plus 80. 

1X3 will now point to the Next Instruction Address in 
the Hyper Call Stack Frame. 

6. Set the Bachlne "state" as follows: 

INFORMATION SET TO 

Next Instruction Address Function Table 

Activ« Environment Number Function Table 

Interrupt Mask Function Table 

Mode Indicators Function Table 
Measurement Register (user field) 000000 
Comparison S Overflow Flags RESET 

7. Set the MOPOK line to "zero" while the Measurement 
register is being changed and set it to a "one" at 
all other times. 

8. If Soft Fault is now enabled^ examine the memory 
location specified by the Reinstate List entry 
pointer plus 8. If it is not equal to zero, execute a 
Hardware Call procedure tliat will store the address 
of the next Instruction to be executed* 

9. Load the Memory Area Table pointed to by the Active 
Environment Number. 

10- Using the new Base/Limit information, resolve the 
next instruction address, relative to Base #1, and 
execute an unconditional branch to that address. 

The use of the Mobile Index Registers or the Accumulator 
to pass parameters is invalid. The contents are not 
guaranteed. 



--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 



BURROUGHS CORPORATION 
SYSTEM OEVELOPMFNT GROUP 
PASACENA PLANT 



I 

I 

I V SERIES INSTRUCTION SET 



1997 5390 



CCI«PANY CONFIDENTIAL SYSTEM 



DESIGN 



SPECIFICATION REV. 



PA6E 163 



13.2 ENTER <NTR)/0P=31 

Fornat 



I OP I AFBF I A I PARAMETERS \ 

+^ + — «- -+ + + 

CP = 31 

AFBF * Length, in bytes, of the Parameter field. The 
Baximum number of bytes wowed is 9,999, A value of 
0000 uill oioye no data. AF or BF may specify 
indirect field length. A literal flag will cause an 
Invalid Instruction fault (lEX = 21). See Appendix 
A - Compatibility Notes (A. 19.1). 

A = Branch Address. Address may be indexed, indirect 
or extended. When not extended the final address 
controller bits specify the most significant digit 
af the address. This permits branching to any 
address up to and including 299,998, relative to 
Base #1, without indexing or extension. When the 
address is indexed, the final Base Indicant should 
resolve to a value of "1". The processor will 
always treat the resolved address as being relative 
to Base #1. The processor will not check for 
improper memory assignments. When indexed by 1X3, 
the initial contents of 1X3 are used. 

PARAMETERS = Data field to be stored in the stack. 

Function 



The Enter instruction stores 
parameters into a stack located 
unconditional branch to the instruction 
address. 



control information and 

in memory and executes an 

at the "A" 



A six digit address 
relative to Base #0, 
relative to Base #0. 



containing the stack location, 
is specified in memory location 40 
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t3.2 ENTER CNTR)/0P»3T (Contrnued) 

The Enter Stack Frame is stored in the following sequence. 

INFORHATION DIGITS 

Otct TOS s»> Next Instruction Address 00-05 

Saved 1X3 Value 06-13 

Reserved 14 

CON S OVF Flags 15 

Stack Para net ers (0 to 9999 bytes) 

Wew^ TOS ==> 

Note - Lowest meaory address - QQ 

"COM & OVF Flags" contain the following inforaiation: 

INFORMATION BIT 

Reserved 3 

Overflow Flag 2 

Coarparison Low Flag 1 

Conparison High Flag 

Paraaeters = AFBF bytes of data located after the "A" 

address field in the instruction. 

Set the two iiost significant digits of 1X3 to "CO". Set 
the contents of 1X3 to the Initial address specified in 
iieaiory location 40 relative to Base #0. 

Store the new value of the next available stack location, 
relative to Base #0, into semory location 40 relative to 
Base #0. 

If the address to be stored into location 40 exceeds six 
digits^ cause an Invalid instruction fault CIEX > 04). 
See Appendix A - Compatibility Notes (A. 19.2). 
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13.2 ENTER (NTR)/0P=31 (Continued) 
Comparison Flags 



Reset t^e Comparison and Overflow Flags. 
Overlap 

Undefined results will be produced if the stack area 
overlaps with the Instruction or it*s parameters. 

Examples 

EXAWPLE (1) Enter 

ADDRESS OP AFBF A PARAMETERS 

003016 31 0003 020166 203010 



BEFORE 

NX 003016 
1X3 +0000010 
0000040 001024 
0001024 nnnnnn 



AFTER 

020166 
C00C1Q24 

001046 Top of Stack 

003034 Address Pointer 
After Parameters 

♦0000010 1X3 Value 

Zero Digit 

5 COM S OVF Flags 

203010 Parameters 



COMPARISON HIGH 
OVERFLOW ON 



CLEAR 
OFF 
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13.3 EXIT (EXT)/0P=32 



Fornat 

I OP I A I 

+ — — + + 

OP = 32 

A = Return Address. Address aay be indexed, indirect 
or extended. When not extended the final address 
eontrolLer bits specify the most significant digit 
of the address. This peraits branching to any 
address up to and Including 299,998, relatiwe to 
Base #T, without indexing or extension. When the 
address is indexed, the final Base Indicant should 
resolve to a value of "I". The processor uill 
always treat the resolved address as being relative 
to Base #1. The processor wilt not check for 
iaproper aeiRory assignnents. The noriaal return 
address is obtained by setting the **A** address to 
zero, indexing by 1X3 and setting the address 
controller to indirect. When the address is 
Indexed by 1X3, the Initial contents of 1X3 are 
used. 

Function 

The Exit instruction reverses the actions of the Enter 
COP s 31) instruction, thus accomplishing an exit froai the 
stack. 

The instruction restores the settings of the Overflow and 
Conparison Flags as specified by 1X3 plus 15 if the digit 
at 1X3 plus 14 is zero. If the digit at 1X3 plus 14 
contains a one, the flags will not be restored. All other 
values (2 to F) are reserved. 

Copy the least significant six digits contained in 1X3 to 
nenory location 40 relative to Base #0. 

Copy the eight digits at the location specified by 1X3 
plus 6 to 1X3. 
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1J.3 EXIT (EXT)/0P=3a (Continued) 
Comparison Flags 

If the digit at 1X3 + 14 is zero, set the Comparison Flags 
according to the least significant 2 bits of the digit at 
1X3 + 15 See Section 13-2 (Enter OP = 31). 

Overlap 

There are n^a overlap restrictions for this instruction. 



EXAMPLE <1) Exit the Stack 




OP A 






32 FOOOOO 








BEFORE 


AFTER 


NI 


nnnnnn 


003034 


1X3 


+0001024 


♦0000010 


0000040 


001046 


001024 


0001024 


003034 


unchanged 




♦0000010 


unchanged 




06 


unchanged 




203010 


unchanged 


COMPARISON 


nnn 


LOW 


OVERFLOW 


nnn 


ON 



STACK 
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13-4 VIRTUAL ENTER (VEN)/0P=35 
Foraat 



I aP I AFBF { A t e 1 

OP = 35 

AFBF 5= Length, in bytes, of the Paraneter field. The 
aaxivuK nuaber of bytes noved is 9,999. A value of 
0000 will atove no data. Indirect field lengths nay 
be specified- An AF literal of B1, B2 or 83 will 
be interpreted as a length of t, 2 or 3 characters 
in the "A" location. All other Literals will cause 
an Invalid Instruction fault (lEX = 22). 

A a Address of the paraneter data field operand- 
Address nay be indexed, indirect or extended. The 
finai address controller nust equal UA or cause an 
Invalid Instruction fault CIEX = 03). 

B ~ Address of the twenty digit Environnent field. 
A<ddress nay be indexed, indirect or extended. The 
final address controller nust equal UN or cause an 
invalid Instruction fault (lEX - 03). 

The Envirbnnent field contains the following information: 

INFORMATION DIGITS 



Envlronnent Nunber 




00- 


'05 


Branch Address 




06- 


11 


Reserved 




12- 


19 


Mote —Lowest nenory 


address 


» OG 


1 


Function 









The Virtual Enter instruction checks the stack linit then 
stores control infornation and paraaeters onto the users 
stack, located in memory, and executes an unconditional 
branch to a location specified by the environment field 
CB) using the specified Memory Area Table. 
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13.4 VIRTUAL EAITER (VEN)/OP=35 (Continued) 

The following operations are performed by this 
instruction. 

1. Check the Environment field <B) for either of these two 
cases: 

a. If the Reserved area of the Environment field is not 
equal to zero^ cause an Invalid Instruction fault 
(lEX = 06) and terminate the instruction with no 
further action. 

b» If the Environment Number, contained in the 
Environment field (B), is equal to zero, store 
zeroes into the "Active Environment Number" field- of 
the Virtual Enter Stack Frame. Otherwise, store the 
current Active Environment Number in the. Virtual 
Enter Stack Frame. 

2. The top of stack pointer, located at memory address 40 
(relative to Base #0), is used as the starting address, 
relative to Base #0 to store the Virtual Enter Stack 
Frame. 

The sum of the top of stack pointer and the size of the 
Virtual Enter Stack Frame (30) and the amount of 
parameters (2 x AFBF) and the size of the Hardware Call 
Stack Frame area (500) is compared to Limit #0. If the 
sum Is equal to or greater than Limit #0, cause a Stack 
Overflow fault and terminate the Instruction with no 
further action. Otherwise, store the Virtual Enter 
Stack Frame in the following sequence, 

INFORMATION DIGITS 

Old TOS ==> Measurement Register (User Part) 00-05 

COM & OVF Flags 06-07 

Active Environment Number 08-13 

New 1X3 -=> Next Instruction Address 14-19 

Saved 1X3 Value 20-27 

Stack Frame Indicator ("FF") 28-29 
Stack Parameters (0 to 9999 bytes) 

New TOS ==> 

Note - Lowest memory address = 00 
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13.4 VIRTUAL ENTER (VEN)/0P=35 (Continued) 

"COH 8 OVF Flags" contain the following information in the 
least significant digit. The other digit is reserved for 
future use and will equal zero. 

INFORHATION BIT 

Reserved -3 

Overflow Flag 2 

Comparison Low Flag 1 

CoKparison High Flag 

3» Hove the parameters fro« a location in nemory (A) to 
the stack. 

4. set the two Bost significant digits of 1X3 to "CO", 
and set the six least significant digits of 1X3 to 
the initial address specified at nenory Location 40 
plus 14, relative to Base itC, to point to the Next 
Instruction Portion of the Virtual Enter Stack Frame. 

5^ Store the new value of tke next available stack 
Locationr relative to Base #0, into memory 
location 40^^ relative to Base #0. 

6. Reset the Comparison and Overflow Flags. 

The node Indicators, the Accumulator, the Measurement 
register, the Moble Index Registers and the Interrupt 
Mask register are not changed by tfcis Instruction. 

7. If the Environment Number (B) is equal to zero, then 
this is a local VEN, which does not require an 
environment change (i.e.,^ the correct Base/Limit 
pairs are already resident in the processor). The 
active Environment Nu mbe r remains unchanged. Skip the 
rest of this step. 

If the Environment Number (B) is not equal to zero, 
it replaces the Active Environment Number. Locate 
and, load the Memory Area Table specified by this new 
Active Environment Number. 
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13.4 VIRTUAL ENTER CVEN)/0P=35 (Continued) 

im Execute an unconditional branch to the address, 
relative to Base M^ ^ that is contained in the Branch 
Address portion of the Environirent field CB). 

The Active Environment Table and the Environment 
Table being entered must share the same Data Area 
(Base #0). The processor will not check for improper 
aemory assignments. 
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13.5 HYPER CALL <HCL)/0P=62 



Foraat 



I OP I AFBF I A 1 B I 

OP « 62 

AFBF = Length, in bytes, of the Parameter field. The 
•axinufl nunber of bytes moved is 9,999. A value of 
0000 will move no data. Indirect field lengths may 
be specified. An AF Literal of B1, 62 or B3 will 
be interpreted as a length of 1, 2 or 3 characters 
in the "A" location. All other literals will cause 
an Invalid Instruction fault (lEX = 22). 

As Address of the parameter data field operand. 
Address may be indexed, indirect or extended. The 
ffnal address controller must equal UA or cause an 
tnvalid Instruction fault CIEX =03). 

B - Address of the four digit Function Number. Address 
may be Indexed, indirect or extended. The final 
address controller must eouai UN or cause an 
Invalid Instruction fault (lEX = 03). 

Function 



The Hyper Call instruction is used to enter a function in 
the HCP environment. The top of stack limit is checked 
then the processor registers, state and parameters are 
stored on the stack of the called environment and control 
is transfered to the specified function. 
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13^5 WYPER CALL (HCL)/0P=62 CContinued) 

The following operations are pefopmed by this instruction: 

t. Locate the six digit address, relative to the Task 
MCP Data Area, of the Hyper Call Function Table at 
neaory address 87 relative to the Task NCP Data Area. 

2. The four digit Function Number (B) is used as an 
array subscript into the Hyper Call Function Table. 
If the Function Nunber is not nuneric, cause an 
Address Error fault (AEX - 34) and terninate the 
instruction yith no further action. If the resultant 
address exceeds the six digit Hyper Call Function 
Limit, located at meaory address 94 relative to the 
nCP Data Area, cause an Address Error fault 
(AEX ^ 02) and terninate the instruction with no 
further action. 

Each Function entry contains the following 
information: 

INFORMATION DIGITS 

Environment Number 00-05 

Next Instruction Address 06-11 

Protection Field <00) 12-13 

Reserved 14-15 

Interrupt Mask 16-17 

Mode Indicators 18-19 

Note - The lowest memory address = 00 

If the Protection Field is not equal to "DO", cause 
an Invalid Instruction fault CIEX = 37) and terminate 
the instruction with no further action. 

3. Resolve the Environment Number, contained in the 
Function entry, to point to the selected Environment 
Table entry. However, retain the Active Environment 
Number so that it may be stored on the stack. 

Resolve entry #0 of the Memory Area Table for the new 
environment from memory and maintain addressability 
along with Base #0 of the current environment. See 
Section 5.7 entitled "Resolving a Memory Area Table 
Entry". 

— Burroughs Prior Written Consent Required For Disclosure Of This Data — 






9k 



BURROUGHS CORPORATION + + 1997 5390 

YSTEH DEVELOPMENT GROUP | 
PASADENA PLANT I V SERIES INSTRUCTION SET 

I 



COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 174 



1J,5 HYPER CALL <HCL)/0P=62 (Continued) 

4. The top of stack pointer, located at address 40 
IRelative to the new environment's Base #0), is used 
as. the starting address, relative to the new 
environment's Base #0, to store the Hyper Call Stack 
Fraae. 

The sum of the top of stack pointer and the size of 
the Hyper CaLl Stack Frame (96) and the amount of 
parameters (2 x AFBF) and the si ze of the Hardware 
Call Stack Frame area (500) is compared to Limit #0. 
If the sum is eaual to or greater than Limit #0, 
cause a Stack Overflow fault and terminate the 
instruction with- no further action. Otherwise, store 
the Hyper CaLl Stack Frame in the following sequence. 

INFORMATION DIGITS 

Old TOS ==> Accumulator 00-27 

Measurement Register 28-35 

Interrupt Mask 36-37 

Mobile Inde* Registers 38-69 

Mode Indicators 70-71 

COM « OVF Flags 72-73 

Active Environment Number 74-79 

New 1X3 ==> Next Instruction Address 80-85 

Saved 1X3 Value 86-93 

Stack Frame Indicator CFE) 94-95 

Stack Parameters (0 to 9999 bytes) 

New TOS ==> 

Mote - The lowest memory address - 00 

5. Move the Parameters, if any, from a location in 
memory (A) to the Hyper Call Stack Frame. 

6. Store the new address of the next available stack 
location (Relative to the new environment's Base #0), 
into memory location 40 (Relative to the new 
environment's Base #0). 
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13.5 HYPER CALL (HCL)/0P=62 (Continued) 

7- Set the two most significant digits of 1X3 to "CO" 
and set the six least significant digits of 1X3 to 
the initial address specified in nenory location 40 
(Relative to the new environment's Base #0) plus 80. 

1X3 will now point to the Next Instruction Address in 
the Hyper Call Stack Frame. 



9. 



1C. 



11- 



T2, 



Set the machine "state" as follows: 

INFORMATION 

Next' Instruction Address 

Active Environment Number 

Interrupt Mask 

Node Indicators 

Measurement Register (user field) 

Comparison S Overflow Flags 



SET TO 

Function Table 
Function Table 
Function Table 
Function Table 

OOOOOQ 

RESET 



Set the MOPOK line to "zero" while the Measurement 
register is being changed and set it to a "one" at 
alt other times. 

If Soft Fault is now enabled, examine the memory 
location specified by the Reinstate List entry 
pointer plus 8. If it is not eoual to zero, execute a 
Hardware Call procedure tliat will store the address 
of the next instruction to be executed. 



Load the Memory Area Table pointed to by 
Environment Number. 



the Active 



Using the new Base/Limit information, resolve the 
next instruction address, relative to Base #1, and 
execute an unconditional branch to that address. 



The use of the Mobile Index Registers or 
to pass parameters is invalid. The 
guaranteed. 



the Accumulator 
contents are not 
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13,6 RETURN {RET)/0P«63 
Foraat 

I OP r AF I 
♦ i + 

OP » 63 

AF « Unused and reserved. 

Function 



The Return Instruction is a companion instruction to the 
Hyper Call (OP = 62), and Virtual Enter (OP = 35) 
instructions and the Hardware Call procedure. It reverses 
tfie dctton of the calling instruction or procedure by 
loading nachine "state" fro« the current stacks restoring 
tfre user envi ronnent and executing an unconditional branch 
to the location specified in the Stack Frane as the Next 
Program Instruction. 

The value of 1X3 plus 14 represents the address, relative 
to Base #0, of the two digit Stack Frame Indicator. The 
irformation contained in this field indicates the type of 
calling procedure that stored the stack frane and the type 
of Return to be executed. 

INFORMATION INDICATOR 

VIRTUAL ENTER/VIRTUAL EXIT FF 
HYPER CALL(BCT)/HTPER RETURN FE 
HAR6HARE CALL/RETURN FO 

All Other the Stack Fraae Indicator values are invalid and 
will cause an Invalid Instruction fault (lEX = 37). 

The parameter values stored in the stack are unchanged by 
this instruction and are not copied into any other area of 
memory. 
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13.6.1 VIRTUAL EKTER/V IRTUAL EXIT 

1. 1X3 minus 14 represents the address of the Virtual 
Enter Stack Frame relative to Base #0. The 
information in the Virtual Enter Stack Frame is used 
to replace the respective "state" in the machine. 

The Virtual Enter Stack Frame has been stored in the 
following sequence. 

INFORMATION DIGITS 

Old TOS^ »=> Measurement Register tUser Part) 00-05 

COM S OMF Flags 06-07 

Active Environment Number 08-13 

Neu 1X3 ==> Next Instruction Address 14-19 

Saved 1X3 Value 20-27 

Stack Frame Indicator <"FF") 28-29 
Stack Parameters (0 to 9999 bytes) 

New TOS ==> 

Note - Lowest memory address = 00 

2. Replace the address in memory address 40, relative to 
Base to, with the value of 1X3 minus 14, relative to 
Base #0. After the "state" is Loaded, replace the 
contents of 1X3 with the value of 1X3 in the Virtual 
Enter Stack Frame. 

3. The Mode Indicators, the Accumulator, and the 
Interrupt Mask Register are not changed by this 
variant. 

4. If the Environment Number, contained in the stack 
frame, is equal to zero, the environment being 
returned to Is the same environment that is specified 
by the Active Environment Number. Since the correct 
Base/Limit pairs are already resident within the 
processor, skip the rest of this step. 

If the Environment Number, contained in the stack 
frame, is not equal to zero, then this instruction is 
a non-local Virtual Exit, which requires that a new 
Memory Area Table must be loaded. 
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13- 6,1 VIRTUAL ENTER/VIRTUAL EXIT (Continued) 

If the first digit of the Environment Number is equal 
to a* "O" and the processor is not in Privileged node, 
cause an Invalid Instruction fault (lEX = 31) and 
terniinate the instruction i*ith no further action. 

Load the Memory Area Table pointed to by the 
Environaent Ntjmber in the stack frame. 

5. Resolve the next instruction address, relative to 
Base M, and execute an unconditional branch to that 
address^ 

6» The current Memory Area Table and the Memory Area 

Table being entered must share the same Data Area 

(Base #0). The processor may or may not check for 
Improper memory assignments* 
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13.6.2 HYPER CALL/HYPER RETURN 
HAROMARE CALL/RETURN 

1» This variant may only be executed in Priviieged Mode. 

2. 1X3 minus 80 represents the address of the Hyper Call 
or Hardware Call Stack Fraae, relative to Base #0. 
The information in the Hyper Call/Hardware Call Stack 
Frame is used to replace the respective "state" in 
the machine. 



The Hyper Call/Hardware Call Stack 
stored in the fol lowing sequence- 



Frame has been 



New TOS 



==> 



Old 1X3 



Old TOS 



==> 






INFOR>«ATION DIGITS 

Accumulator 00-27 

Measurement Register 28-35 

Interrupt Mask 36-37 

Mobile Index Registers 38-69 

Mode Indicators 70-71 

COM S OVF Flags 72-73 

Active Environment Number 74-79 

Next Instruction Address 80-85 

Saved 1X3 Value 86-93 
Stack Frame Indicator (FE/FD) 94-95 
Stack Parameters (0 to 9999 bytes) 



Note - The lowest memory address =00 

3. Replace the address in iremory address 40, relative to 
Base #0r with the value of 1X3 minus 80, relative to 
Base 40. After the "state" is loaded, replace the 
contents of 1X3 with the value of 1X3 in the Hyper 
Call/Hardware Call Stack Frame. 

4. Set the MOPOK line to "zero" while the Measurement 
register is being changed and set it to a "one" at 
all other times. 



5. Load the Memory Area 
Environment Number in 
stack frame. 



Table pointed to by the 
the Hyper Call/Hardware Call 
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t5.6.2 HYPER CALL/HYPER RETURN 
HARDWARE CALL/RETURN 



( Conti nued) 



d. Examine the Soft Fault and Trace Mode Fault Condition 
Indicators to deternine if a Hardware Call Procedure 
st»outd be executed. If Soft Fault is now enabled, 
exaoine the Soft Fault Pending Flag in the Reinstate 
List entry for this task. If it is not equal to zero, 
then a Soft Fault Condition exists. 



If this variant is 
Indie a to r = FE ) and 
?race Fault Condition 



a Nyper Return (Stack Frame 
Trace Node is enabled, then a 
exists. 



If this variant is a Hardware Return (Stack Frame 
Indicator = FD), ignore the Trace Node until the 
execution of the following instruction is complete. 

7. If a Fault Condition has been found, execute a 
Hardware Call Procedure that will store the address 
of the next instruction to be executed and report all 
existing Fault Conditions. 

Otherwise using the new Base/Limit information, 
resolve the next instruction address, relative to 
Base #1, and execute an unconditional branch to that 
address. 
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13.7 ADJUST STACK POINTER (ASP)/0P=61 



Forcat 



1 OP I AF I BF I A i 

+ + +— — + + 

OP ' 61 

AF = A length of six C6) wust be specified directly or as 
an indirect field Length or a literal. 

BF = Unused and reserved. Nay be specified as indirect. 

A = Address of the increaent field. Address may be 
Indexed, indirect or extended. The final address 
controller must be UN or cause an Invalid Instruction 
fault <IEX =03). 

Function 

The Adjust Stack Pointer instruction is used to increment 
the value of the Top of Stack Pointer (located at wenory 
address 40, relative to Base #0) and to determine if there 
is sufficient space between the Top of Stack Pointer and 
Linit ffO. 

The sua of the increaent value (A) and the value of the 
Top of Stack Pointer, located at menory address 40 
relative to Base #0 and the value of Base #0 and the size 
of the Hardware Call Stack Frame area (500) is compared to 
Limit ffO. 

If the sua Is eoual to or greater than Limit #0, cause a 
Stack Overflow fault that stores the address of the 
failing instruction and terainate the instruction with no 
further action. 

Otherwise, store the sun of the increment value (A) and 
the value of the Top of Stack Pointer into memory 
address 40, relative to Base #0. 
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13.8 INTERRUPT (IMT)/OP=90 
Fornat 



I OP I AF I BF I A I 

OP * 90 

AF - Length of the "A" data field. Bay be indirect. A 
value of "OO" indicates that there are no units to be 
■owed. A literal flag will cause an Invalid 
Instruction fault (lEX « 21). 

8F s Eight bit Kernel Request code. May be specified as 
indirect. 

A - Address of the data field. Address nay be indexed, 
indirect or extended. The final address controller 
■ust be UN or cause an Invalid Instruction fault 
CIE* = 05>. 

Function 

The Interrupt instruction is used to initiate a transfer 
of the system environaent to the MCP Kernel and to pass 
the information in BF and in the "A" operand, if 
specified. 

1. Store "Od" into absolute ffleiRory location 32 - 33. 

2. Store the value of BF in absolute meaory location 
34 - 35. 

3, If AF does not equal zero, store the "A" data field 
in absolute nenory location 8000. If the value of AF 
exceeds 40, cause an Invalid Instruction fault 
(lEX = 25), 

4, Cause an Interrupt procedure that will store the 
address of the next instruction to be executed. 

This instruction may only be executed in Privileged Node. 
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13.9 VIRTUAL BRANCH REINSTATE <BRV)/0P=93 
Foraat 



I OP I AF \ 

OP = 93 

AF = Unused and reserved. 

Function 



The Virtual Branch Reinstate instruction is a companion 
instruction to the Interrupt procedure. The instruction 
restores the processor registers according to the contents 
of the Interrupt Frame and transfers control to the task 
specified by the address of the Reinstate List entry 
pointer contained in 1X1. 

The following operations are performed by this instruction 
to exit the MCP Kernet environment. 

« 

1. Use 1X1 to locate the Reinstate List Entry for the 
new task to execute. This new task is now referred 
to as the Current Task. 

2. Store the Task Number from the Reinstate List Entry 
for the current task into absolute memory addresses 
82-85. 

3. Reset Kernel Mode. 

4.- Load the Interrupt Frame from the Reinstate List 
Entry for this task. 

5. Set the Task Timer to the value located at the Time 
Slice Remaining field in the Specified Reinstate List 
Entry. 

6. Set the MOPOK line to "zero" while the Measurement 
register is being changed and set it to a "one" at 
all other times. 
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13.y VIRTUAL BRANCH REINSTATE (BRV)/0P=93 (Continued) 

7, If any processor detected faults exist, the Virtual 
Branch Reinstate has failed. Store: 

CaX the Fault indicators into the Failed Hardware 
Cait R/0 Area Field of the Reinstate List Entry 
for this task 

Cb) "O?" into the State Indicator Field in the 
Reinstate List entry for this task 

lc> "07** into absolute *e«ory location 32 and cause 
an Instruction Interrupt to the HCP Kernel. 

8- Load the Memory Area Table pointed to by the "Active 
Environnent Nuwber"(r which «as loaded fro« the 
Interrupt Frame. 

9. Examine the Soft Fault and Trace Fault Condition 
Indicators to determine if a Hardware Call Procedure 
should be executed^ If Trace mode is now set, then a 
Trace Fault Condition exists. 

If Soft Fault is now enabled, examine the Soft Fault 
Pending Flag in the Reinstate List entry for this 
task.. If it is not equal to zero, then a Soft Fault 
Condition exists. 

10- If a Fault Condition has been found, execute a 
Hardware Call Procedure that will store the address 
of the next instruction to be executed and report all 
existing Fault Conditions, 

Otherwise, use the new Base/Limit information to 
resolve the next instruction address (Relative to 
• B»se #iX and execute an unconditional branch to that 
address. 

This instruction may only be executed in Privileged Node. 
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14 DATA MOVEMENT 
r4.T MOVE DATA (MVD)/0P=08 
Forsat 



+ ♦ — — + + ^: -§. + 

i OF I AF I BF I A [ B f C I 

OP = 08 

AF = Forward/Backward variant. AF = 00 aeans move data 
FORWARD. Otherwise, nove data BACKWARD. AF nay be 
indirect. A literal flag .»lll cause an Invalid 
Instruction fault (lEX - 21). See Appendix 
A ' Compatibility Notes (A. 20. 3). 

BF - Unused S reserved, but say be specified as an 
indirect field length. 

A = Address of the source data field operand. Address may 
be indexed, indirect or extended. The final address 
controllers are ignored. 

B s Starting address of the destination data field. 
Address may be indexed, indirect or extended. The 
address controllers are ignored. 

C = End address of the destination data field. Address 
may be indexed, indirect or extended. The address 
controllers are ignored. 

Note: A non-Mod 4 difference bettt«en the "B" and "C" 
addresses may produce incompatible results. See 
Appendix A - Compatibility Notes (A. 20.1). 

Note: The "B" and "C addresses must both be relative to 
the same Memory Area. The processor will not check 
for improper memory assignments. 
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T4.1 WOVE DATA <MV0)/0P=08 (Continued) 
Function 



The Hove Data instruction moves data from the source data 

fieLd to the destination data field starting with the "B" 

address and continuing until the "C* address. 

Hove Foruard Variant 



If AF = OOr a move forward takes place. The end "C" 
address must be greater than the starting "B" address, 
otherwise the instruction has no effect. Source field 
digits are moved to the aestination field in an ascending 
manner until the "B" address is equal to or greater than 
the "C address. No data is moved into the "C" address 
memory location. 

Hove Backward Variant 



If AF = 01^ a move backward takes place. The end "C" 
address must be less than the starting "B" address, 
otherwise the instruction has no effect. Source field 
digits are moved to the destination field in a descending 
order until the "B" address is equal to or less than the 
"C* address. No data is moved into the "B" address memory 
location. No data is moved from the "A** address memory 
location. 

Comparison Flags 



The Comparison and Overflow Flags are unchanged by this 
instruction. 



Overlap 



Partical overlap of "A" and "B" may produce incompatible 
results. See Appendix A - Compatibility Notes (A. 20. 2). 
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14,1 MOVE DATA CMVD)/OP=08 (Continued) 
Exanpies 

EXAMPLE (1) Forward Move 

OP AF BF A B C 
08 CO 00 001000 002000 002016 



BEFORE 

0001000 0123456789A8C0EF 
0002000 nnnnnnnnnnnnnnnn 



AFTER 

unchanged 
0123456789ABC0EF 



EXAMPLE (2) Backuard Move 

OP AF BF A 8 C 
08 01 00 005010 006032 006020 



0004098 
0CQ6020 



BEFORE 

98^6^ 4b 2*1 ok ^, 
nnnnnnnnnnnn 



AFTER 

unchanged 
9876543210AB 
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14.2 POVE LINKS {HVL)/0P=09 
Foraat. 



I OP I AF I BF I A i B i C i 

OP * 09 

AP - L.ength of alt three operands. A vaLue of "00" is 
equal to a length of 100 units (digits or characters 
as specified by the "C" address controller). An 
indirect field length nay be indicated. A literal 
flag will cause an Invalid Instruction (lEX = 21). 
See Appendix A - Conpatibi lity Notes (A. 21.1). 

BF = Unused S reserved, but nay be specified as an 
indirect field length. 

A - Address of the "A" data field operand. Address nay be 

indexed, indirect or extended. The final address 

controller must be equal to the "C" address 
controller. 

B s Address of the "B" data field operand. Address nay be 
indexed, indirect or extended. The final address 
controller nust be equal to the "C" address 
controller. 

C > Address of the "C" data field operand. Address nay be 
indexedy indirect or extended. The address controller 
data type may be UN, SN,^ or UA. 

If the three address cont rollers are not equal, cause an 
Invalid Instruction fault (lEX > 03). See Appendix 
A - Conpatibility Notes (A. 21.3). 
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14.? HOVE LINKS <HVL)/0P=09 (Continued) 
Function 

The Move Links instruction moves the nunber of units 
specified by AF in the following nanner. The "C" field 
data is saved. The "A" field data is noved to the "C" 
data field. The "B" field data is moved to the "A" data 
field. The saved "C- field data is moved to the "B" data 
field. 

Coaparison Flags 

The Cowparison and Overflow Flags are unchanged by this 
Instruction. 

Overlap 

Any total or partial overlap nay produce incompatible 
results. See Appendix A - Compatibility Notes (A. 21. 2). 

Exaaples 



EXAMPLE (1) Move Numeric Fields 

OP AF 8F A 8 C 

09 05 00, A FIELD (UN)^ B FIELD (UN), C FIELD (UN) 

BEFORE AFTER 

A FIELD 
B FIELD 
C FIELD 



t2345 


67890 


67890 


87654 


87654 


12345 
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t4.2 



HOVE LINKS (MVL)/0P=09 (Continued) 



EXAMPLE (2) Move Atp*sa^ Fields 

OP AF BF A B C 

09 03 00, A FIELD (UA), B FIELD (UA>, C FIELD (UA) 

BEFORE AFTER 



A FIELD 
8 FIELD 
C FIELD 



XYZ 


MNO 


MNO 


GHI 


GHI 


XYZ 



EXAMPLE (3) Two Field Exchange 

OP AF BF A B C 

09 04 00, A FIELD CSN), 8 FIELD (SN), B FIELD (SN) 

BEFORE AFTER 



A FIELD 
B FIELD 



+ 2386 
+0004 



+0004 
+ 2386 
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14.3 MOVE ALPHA {HVA)/0P=10 
Fcroat 



I OP I AF I BF I A I B I 

OP s 10 

AF = Length of "A" field, A value of "00- is equal to a 
length of 100 units (digits or characters as 
specified by the "A" address controller). AF may be 
indirect or nay indicate the A-syllable is a Literal. 

BF = Length of "B" field. A value of "00" is equal to a 
length of 100 units (digits or characters as 
specified by the "B" address controller). BF may be 
indirect. 

A s Address of the source data field. Address oiay be 
indexed^ indirect or extended. Data type aay be UN, 
SN, or UA. 

B s Address of the destination data field. Address nay 
be indexed, indirect or extended. Data type may be 
UN, SK, or UA. 

Function 



The Move Alpha instruction noves digits or characters, 
depending on the address controllers, fro* one location in 
memory to another nenory location, left justified. 

AF>8Fj 

If the source data field is longer than the destination 
field (AF>BF), move the left most BF units from the "A" 
field to the "B" field, ignoring the remainder of the 
"A" field data, and set the Overflow Flag. 
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14.3 WOVE ALPHA <«VA)/0P=10 (Continued) 

AF<BF: 

If the source data field is shorter than the 

destination field (AFXBF), aove the data and fill the 

destination data field with trailing zeros <SN or UN) 
or blanks (UA) . 



UA-UA: 



Uhen both address controllers 
CUA-UA)^ wove each character. 



specify 8-bit format 



UN-UN: 



When both address controllers specify 
forvat (UN-UN) ^ nove each digit. 



unsigned 4-bit 



SN-SN: 



When both address controllers specify signed 4-bit 
format (SN-SN)> move each digit and set the sign of the 
destination data field to the standard EBCDIC form (C = 
positive^ - negative) of the sign of the source data 
field. (Note: A negative zero renains a negative zero.) 



UA-UN: 



When the "A" and "B** address controllers specify UA and 
UN, respectively, only move the low order digit of each 
character in the source data field to the destination 
data field. 



U/t-SHr 



When the "A" and "B"* address controllers specify UA and 
SN, respectively, only move the low order digit of each 
character in the source data field to the destination 
data field. Set the sign of the destination data field 
to the standard EBCDIC sign for the interpreted value 
of the sign located in the most significant digit of 
the source data field. 
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1«»3 MOVE ALPHA <MVA)/OP=10 (Continued) 

UN-UA: 

When the "A" and "B" address controllers specify UN and 
UA^ respectively, aove each digit and set the zone 
(high order) digit of the character to be storeo in the 
destination data field to the standard EBCDIC numeric 
subset code (F). 

UN-SN: 

When the "A* and "B" address controllers specify UN and 
SN, respectively, move each digit and set the sign of 
the destination data field to the standard EBCDIC 
positive sign code (C). 

SN-UN: 

Mhen the "A" and "B" address controllers specify SN and 
UN, respectively, move each digit and ignore the sign 
of the source data field except for setting the 
Comparison Flags. 

SN-UA: 

When the "A" and "B" address controllers specify SN and 
UA, respectively, move each digit and set the zone 
(high order digit) digit of the character to be written 
in the destination data field to the standard EBCDIC 
numeric subset code (F). The most significant digit of 
the destination field is set to the standard EBCDIC 
form of the sign of the source field. 

Comparison Flags 



Set the Comparison Flags to HIGH if the numeric digits 
moved from the source data field are non-zero and the sign 
of the source field is interpreted as positive. 

Set the Comparison Flags to EQUAL if the numeric digits 
moved from the source data field are all zero. 

Set the Comparison Flags to LOW if the numeric digits 
moved from the source data field are non-zero and the sign 
of the source field is interpreted as negative. 
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T4.3 MOVE ALPHA <MVA)/0P=10 (Continued) 
Overlap 



When the "A** and "8" controllers indicate UA data, the 
field lengths are equal <AF=BF) and the value of the final 
"B" address is within the "A" data field (Address "A" to 
*'A***2 X AF), repeat the source data field between the "A" 
and "B" addresses throughout the destination data field. 

Cases of overlapping "A" and "B", other than described 
above«, may produce incompatible results. See Appendix 
A - Compatibility Notes (A. 03). 



Examples 



EXAMPLE (1) Move Numeric Field to a Signed Numeric 
Field 

OP AF BF A B 

10 05 03, A FIELD (UN), 6 FIELD (SN) 





BEFORE 


AFTER 


A FIELD 
B FIELD 


23511 
nnnnn 


unchanged 
C235 


COMPARISON 
OVERFLOW 


nnn 
nnn 


HIGH 
ON 
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1A.3 MOVE ALPHA (MVA)/0P=10 (Continued) 



EXAMPLE (2) Move Signed Numeric Field to an Alpha 
Field 



OP AF BF A B 

10 03 03^ A FIELD (SN)> B FIELD (UA) 





BEFORE 


AFTER 


A FIELD 


+823 


unchanged 


B FIELD 


nnnn 


C8F2F3 


COMPARISON 


nnn 


HIGH 


OVERFLOW 


nnn 


unchanged 



EXAMPLE (3) Move an Alpha Field to a Signed Numeric 
Field 

OP AF SF A B 

10 03 05, A FIELD ( UA) , 6 FIELD (SN) 

BEFORE AFTER 

A FIELD 04D5D6 unchanged 

B FIELD nnnnnn D45600 

COMPARISON nnn LOU 

OVERFLOW nnn unchanged 
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14.5 MOVE ALPHA CMVA)/0P=10 (Continued) 

EXAMPLE (4) Repeat First Character 
OP Af BF A B 

10 05 05, A FIELD (UA), A FIELO+2 CUA) 

BEFORE AFTER 

* FIELD FOnnnnnnnnnn FOFOFOFOFOFO 

COMPARISON nnn HIGH 

OVERFLOW nnn unchanged 
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1A.4 MOVE NUMERIC <MVN)/0P=11 
For«at 



I OP I AF 1 BF i A I B i 

OP = IT 

AF = Length of "A" field. A value of "00" is equal to a 
length of 100 units (digits or characters as 
specified by the "A" address controller). AF may be 
indirect or nay indicate the A-sylLable is a literal. 

BF = Length of "B" field. A value of "00" is equal to a 

length of 100 units (digits or characters as 

specified by the "B" aodress controller). BF may be 
indirect. 

A s Address of the source data field. Address may be 
indexed, indirect or extended. Data type may be UN, 
SN, or UA. 

B = Address of the destination data field. Address nay 
be indexed, indirect or extended. Data type may be 
UN, SK, or UA. 

Function 



The Move Numeric instruction moves digits or characters, 
depending on the address controllers, from one Location in 
memory to another memory location, right justified. 
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tA.4 HOVE NUMERIC («VN)70P-11 (Continued) 

AF<BF: 

If the source data field is shorter than the 
destination field (AF<BF)^ the data is right justified 
in the destination field and padded with leading zero 
digits in the cases of UN and SN or zero characters 
(F0> In the case of UA. 

A^F>8Fr 

If the source data field is longer than the destination 
field (AF>BF)^ exa»ine the high order numeric digits of 
the source data field for non-zero content. If these 
digits are non-zero, set the Overflow Flag and 
terminate the instruction with no further action. If 
these digits are zero, left truncate the source field 
»nd move the remainder of the field. 



—Burroughs Prior Mritten Consent Required For disclosure Of This Data— 



+- 



BURROUGHS CCRPOPATION + + 1997 5390 

SYSTEK DEVELOPMENT GROUP I 

PASADENA PLANT j V SERIES INSTRUCTION SET 

I 

+ — _— — 

COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV- A PAGE 199 



14,4 MOVE NUMERIC CMVN)/0P=11 (Continued) 

UA-UA: 

When both address controllers specify 8-bit format 
(UA-UA), move the numeric portion of each character in 
the source data field to the destination data field 
uith the zone digit set to the standard EBCDIC numeric 
subset code (F) . 

UN-UN: 

When both address controllers specify unsigned 4-bit 
format (UN-UN), move each digit. 

SN-SN: 

Mhen both address controllers specify signed 4-bit 
format (SN-SN), move each digit and set the sign of the 
destination data field to the standard EBCDIC form of 
the sign of source data field (C for positive, for 
negative) » 

UA-UN: 

When the "A" and "B" address controllers specify UA and 
UN, respectively, only move the low order digit of each 
. character in the source data field to the destination 
data field. 



UA-SN: 



When the "A" and "B" address controllers specify UA and 
SN, respectively, only move the Lou order digit of each 
character in the source data field to the destination 
data field. Set the sign of the destination data field 
to the standard EBCDIC sign for the interpreted value 
of the sign located In the most significent digit of 
the source data field. 

UN-UA: 

When the "A" and "B" address controllers specify UN and - 
UA, respectively, move each digit and set the zone 
(high order digit) digit of the character to be written 
in the destination data field to the standard EBCDIC 
numeric subset code (F). 
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T4.4 MOVE NUMERIC <HVN)/0P=1T ^Continued) 



UN-S»S 



Mien the "A"* and "B" address controllers specify UN and 
SN^ respectively, move each digit and set the sign of 
the destination data field to the standard EBCDIC 
positive sign code CO. 



SN-UN: 



When the "A" and *B* address controllers specify SN and 
UN, respectively, nove each digit and Ignore the sign 
of • the source data field except for setting the 
Comparison Flags. 

SM-UA: 

When the "A" and "8" address controllers specify SN and 
UA^ respectively, move each digit and set the zone 
(high order digit) digit of the character to be written 
in the destination data field to the standard EBCDIC 
numeric subset code (F). Set the most significant digit 
of the destination field to the standard EBCDIC form of 
the sign of the source data field. 

Comparison Flags 



Set the Comparison Flags to HIGH if the numeric digits 
moved from the source data field are npn-zero and the sign 
of the source field is interpreted as positive. 

Set the Comparison Flags to EdUAL if the numeric digits 
moved from the source data field are all zero. 

Set the Comparison Flags to LOW if the numeric digits 
moved from the source data field are non-*zero and the sign 
of the source data field is interpreted as negative. 

Noter Hove Numeric UA-UA and UA-UN cause incompatible 
result in the final comparison flags. See Appendix 
A - Compatibility Notes (A. 04. 2). 
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14.4 MOVE NUMERIC CMVN)/0P=11 (Continued) 
Overlap 



When the "A" and "8" controllers indicate UN data and 
AF=BF, and the final "B" address one greater than the 
final ••A'* address, repeat the first digit of the source 
data field throughout the destination data field. 

Cases of overlapping "A" and "B", other than described 
abover na/ produce incoapatible results. See Appendix 
A - Conpatibility Notes (A. 04). 



Exaaples 



EXAMPLE <1) Hove Nuneric Field to a Shorter Nuneric 

OP AF BF A B 

ft OS 03^ A FIELD (UN), B FIELD (UN) 

BEFORE AFTER 



A FIELD 


00123 


unchanged 


B FIELD 


nnnnn 


123 


COMPARISON 


nnn 


HIGH 


OVERFLOW 


nnn 


unchanged 
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t4.4 HOVE NUMERIC (MVN)/0P=11 (Continued) 

EXAMPLE C2) Move Nuaeric Field to a, Longer Numeric 
Field 

OP AF BF A B 

IT OS 05, A FIELD (SN), B FIELD (SN) 

BEFORE AFTER 

A FIELD +123 unchanged 

B FIELD nnnnnn C00t23 

COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 

EXAMPLE <3) Hove a Nuflreric Field ui th an Overflow 
Condition 

OP AF BF A B 

11 05 03, A FIELD (UN), B FIELD (UN) 





BEFORE 


AFTER 


A FIELD 


12300 


unchanged 


B FIELD 


nnnnnn 


unchanged 


COMPARISON 


nnn 


unchanged 


OVERFLOW 


nnn 


ON 
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TA,4 MOVE NUMERIC (HVN)/0P=11 (Continued) 

EXAnPI.E (4) Move an Alpha Field to an Alpha Field 
OP AF BF A B 

11 03 03, A FIELD (UA), B FIELD (UA) 





BEFORE 


AFTER 


A FIELD 


C2D4E9 


unchanged 


8 FIELD 


nnnnnn 


F2F4F9 


COMPARISON 


nnn 


HIGH 


OVERFLOW 


nnn 


unchanged 



EXAMPLE (5) Repeat First Digit 

OP Af BF A B 

11 05 05, A FIELD (UN), A FIELD+1 (UN) 





BEFORE 


AFTER 


A FIELD 


6nnnnn 


666666 


COMPARISON 


nnn 


HIGH 


OVERFLOW 


nnn 


unchanged 
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14.4 MOVE NUMERIC {MVN)/0P=11 (Continued) 

EXAMPLE (6) Move Alpha Field to Signed Field 

OP AF BF A B 

11 03 03, A FIELD (UA), B FIELD (SN) 

BEFORE AFTER 

A FIELD DtCOF? unchanged 

B FIELD nnnn 0103 

COMPARISON nnn LOVi 

OVERFLOW nnn unchanged 

EXAMPLE (7) Move Signed Field to Alpha Field 

OP AF BF A B 

tf 03 03, A FIELD (SN), B FIELD (UA) 

BEFORE AFTER 

A FIELD +123 unchanged 

B FIELD nnnnnn C1F2F3 

COMPARISON nnn HIGH 

OVERFLOW nnn unchanged 
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T4.5 



POVE WORDS (MVW}/0P=12 



Format 



I OP i AFBF i A I B i 



OP =12 

AfBF - Length of both operands. A value of "0000** is equal 
to a length of 10,000 4-digit ••uords" or 40,000 
digits. AF or BF may be indirect. A literal flag 
u.ilL cause an Invalid Instruction fault (lEX = 21). 
See Appendix A - Compatibility Notes (A.07.1>. 

A = Address of the source data field. Address nay be 
Indexed, indirect or extended. Final address 
controllers are ignored. 

B - Address of the destination data field. Address may 
be indexed, indirect or extended. Final address 
controllers are ignored. 



Note: Use of non-mod 4 "A** or "B** addresses 
inconpatible results. See 
A - Compatibility Notes CA.07.2). 



nay produce 
Appendix 



Function 



The Hove Mords instruction moves the number of four digit 
"words" specified by the concatenation of AF and BF from 
the source data field in memory to the destination data 
field in memory. 



The contents of 
(unless "A" and ' 



the source data field 
B" partially overlap). 



are unchanged 
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14.5 MOVE WORDS (MVH)/0P=12 (Continued) 
Comparison Flags 

The Comparison Flags are unchanged by this instruction. 
Overlap 



Wken the final "B" address is less than the final "A" 
address and the fields partially overlap, the source data 
field will be shifted by that nuaber of digits to the 
left. Wfcen the "B" data field partially overlaps the "A" 
data field and "B" is greater than "A", repeat the data 
fro» the "A", address to the "B" address throughout the 
destination data field. 

The "B" data field «ay totally overlap the "A" data field. 
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TA..5 MOVE WORDS <MVH)/0P = 12 (Continued) 
Examples 



EXAMPLE (1) Move Eight Digits 
OP AFBF A B 

f2 Q002 A FIELD, B FIELD 



A FIELD 
B FIELD 



BEFORE 


AFTER 


01Q20304 


01020304 


nnnnnnnn 


01020304 


nnn 


unchanged 


nnn 


unchanged 



COMPARISON 
OVERFLOW 



EXAMPLE (2) Repeat Data Field 
OP AFBF A "^ B 
12 0002 A FIELD (UN), A FIELD+4(UN} 





BEFORE 


AFTER 


A FIELD 


0123nnnnnnnn 


012301230123 


COMPARISON 
OVERFLOW 


nnn 
nnn 


unchanged 
unchanged 
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14-6 «CVE WORDS AND CLEAR CHVC>/0P=13 



Format 



I OP I AFBF I A t B I 

OP = t3 

AFBF * Length of both operands. A value of "OOOO" is equal 
to a Length of 10^000 4-diglt "words" or 40,000 
digits. AF or BF may be Indirect. A literal flag 
k»ilt cause an Invalid Instruction fault <IEX ^ 21) 
See Appendix A " Compatibility Notes (A.07.1). 

A s Address of the source data field. Address may be 
indexed^ indirect or extended. Final address 
controllers are ignored. 

Bs Address of the destination data field. Address way 
be indexed, indirect or extended. Final address 
cont rollers are ignored. 

Note: Use of non-Hod 4 "A" or "B" addresses may produce 
incompatible results. See Appendix 
A - Compatibility Notes (A. 07.2). 

Function 



The Hove Words and Clear instruction moves the number of 
four digit "words" specified by the concatenation of AF 

and BF from the source data field in memory to the 

destination data field. The contents of the source data 
field are set to zero. 

Comparison Flags 

The Comparison Flags are unchanged by this instruction. 
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TA.6 HOVE WORDS AND CLEAR («VC)/0P=13 (Continued) 
Overlap 



When the final "B" address Is less than the final "A" 

address and the fields partially overlap, the source data 

field will be shifted by that nunber of digits to the 
left. 

When the "B" data field partially overlaps the "A" data 
field and "B" is greater than "A**, the data frow the "A" 
address to the "B" address will be right justified in the 
destination data field and filled uith leading zeros. 

When the "B" data field totally overlaps the "A" data 
field, the "A" field is rewritten but not cleared. 
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14.6 HOVE WORDS AND CLEAR <«VC)/0P=13 (Continued) 

Exawpies 

EXAMPLE (T) Hove Eight Digits and Clear the Source 
Field 

OP AFBF A B 

13 0002 A FIELD CUN) B FIELD CUN) 

BEFORE AFTER 

A FIELD F1F2F3F4. 00000000 
B FIELD nnnnnnnn F1F2F3F4 

COMPARISON nnn unchanged 
OVERFLOW nnn unchanged 

EXAMPLE (2) Justify Data Field 
OP AFBF A B 

13 0002, A FIELD CUN), A FIELDMCUN ) 

BEFORE AFTER 

A FIELD 1605rnnnnnnn 000000001605 

COMPARISON nnn unchanged 
OVERFLOW nnn unchanged 
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14.7 HOVE REPEAT (MVR)/0P=14 
Fornat 



I OP i AF I BF I A ) B I 

OP = 14 

AF = Length of the "A" field. A value of "00" is equal to 
a length of 100 units Cdigits or characters as 
specified by the "A" address controller). AF may be 
indirect or may indicate that the A-syllable is a 
literal. 

BF = Number of repetitions. A value of "00" is equal to 
100 repetitions. BF may be indirect. 

A = Address of the source field. Address may be indexed, 
indirect or extended. The final address controller 
data type should specify UN or UA. An SN data type 
utll be treated as UN. 

B - Address of the destination field. Address may be 

indexed, indirect or extended. The final address 

controller data type should specify UN or UA. An SN 
data type will be treated as UN. 

Function 



The Move Repeat instruction moves AF number of digits or 

characters, depenoing on the address controllers, from the 

"A" field to the "B" field such that there are BF 
consecutive copies of the result in the "B" field. 

When both address controllers specify 8->bit format (UA), 
move each character. 

When both address controllers specify unsigned 4-bit 
format (UN), move each digit. 
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14.7 MOVE REPEAT (MVR)/0P=1 4 (Continued) 

When the "A" and "B" address controllers specify UA and 
UN, respectively^ only «ove the tow order digit of each 
character in the source data field to the destination data 
ff etd. 

When the "A" and "B" address controllers specify UN and 
UA,. respectively, aove each digit and set the zone Chigh 
order digit) digit of the character in the destination 
data field to the standard EBCDIC nunerrc subset code (F). 



Comparison Flags 

The Coaparison Flags are unchanged. 

Overlap 



•**•* and "B" Bay totally overlap or aay have matching 
type-address overlap (see 4-9.4). 

Partial overlap of the "A" and "B" fields other than 
Hatching type-address overlap, way produce iacoiipatible 
results. See Appendix A - Conpatibility Notes (A.lS). 
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14.7 MOVE REPEAT <MVR)/0P=14 CContlnued) 
Examples 



EXAMPLE (1) Repeat a 3 digit Numeric Field 
A Times 



OP AF BF A B 

14 03 04^ K FIELD (UN), B FIELD (UN) 





BEFORE 


AFTER 


A FIELD 


057 


unchanged 


B FIELD 


nnnnrnnnnnnn 


0570570570 


COMPARISON 


nnn 


unchanged 


OVERFLOW 


nnn 


unchanged 



EXAMPLE (2) Repeat a 3 Character Alpha Field Twice 
in a Numeric Field 

OP AF BF A B 

14 03 02, A FIELD (UA), 8 FIELD (UN) 





BEFORE 


AFTER 


A FIELD 


D4D5D6 


D4DSD6 


B FIELD 


nnnnnn 


456456 


COMPARISON 


nnn 


unchanged 


OVERFLOW 


nnn 


unchanged 
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t4.8 



TRANSLATE <TRN)/0P=15 



Format 




OP « 15 

AFBF = Number of digits or characters to be translated. A 
value of "OOOO" is equal to a Length of 10,000 
units. AF or BF may be indirect. A literal flag 
w^ill cause an Invalid Instruction fault (lEX = 21). 
See Appendix A - Compatibility Notes < A.I 4.1). 

A^ » Address of the source field to be translated. The 
address may be indexed, indirect or extended. The 
final address controller data type may be UN, SN or 
UA. 

B s Address of the translate table. Address may be 
indexed, indirect or extended. The final address 
controller data type is ignored. Some processors 
have some restrictions on this address. See 
Appendix A - Compatibility Notes (A.14.4}. 

C » Address of the destination field. The address may 
be indexed, indirect or extended. The final 
address controller must be UA or UN. Use of SN 
data type will cause an Invalid Instruction fault 
CIEX • 03). See Appendix A - Compatibility Notes 
CA«t4*2). 
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t4.8 TRANSLATE <TRN)/0P=15 CGontinued) 



Function 



The Translate instruction substitutes a character from the 
translate table in the *B" field for each digit or 
character in the source ('*A'*) field and noves the 
substituted character or the low order digit of that 
character to the destination ("C") field* 

If the "A** field»s data type is UN or SN, assume a EBCDIC 
numeric subset zone (F) before translation. If SN, the 
first digit (sign) is ignored. 

If the final **C" address controller data type is UN, store 
only the digit portion of each translated character. 

Each "A" field character itself is used to calculate an 
offset to the "B" address. The character found at "B" ♦ 
offset is substituted for the "A** field character and 
moved to the "C" field. 
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t4,8 



TRANSLATE CTRN)/0P=15 CContinued) 



The offset can be calculated by napping the bits of the 
"A** field character to form a 3 digit nunber as shown in 
Figure 14*8-1, 



Figure 14.8-1 Offset Calculation 



8 bits 

"A" field character: ■♦'—♦ — — « — — • + ♦ ■■*■ + ♦ ♦ 

t » * b t c I d 1 I e If J g | h | 



3 digit offset; 



i I I 
-— • I I 
I .— • I 
I \ ---• 

[ I I 
I t i 



I 



I I 
I • 



i I 
i I 
1 I 



i Q. I a J bj c 1 ! I d I elf [ \ I g I h I j 

♦——♦—♦— —»■——«• +—♦—+— ..4—- ■I' ♦—♦——+—♦— ♦ 



Ex. "A" field character ••$•• C5B) produces an offset 
of 266. 

A tabulation of offsets for all possible characters is 
shown in Figure 14.8-2. 
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1A.8 



TRANSLATE CTRN)/0P=15 



(Continued) 



Figure 14-8-2 Offset Tabulation 



iLSS 

|MSC 

f 
♦-■ - 

I 1 
+~ 

I 2 

I 3 

I 4 

I 5 

I 6 

+— 

I 8 

I 9 
♦— 

I A 

i B 

I C 
♦ — 

I E 
+— - 

I F 

♦ -- 



-♦- 

>l 
-+ 

1 



1112 1 
I t i 
i i I 



I 000 1002 {004 I 

1040104210441 
+ + + — — + 

11001102)1041 

-4 ♦ + -♦ 

11401142)144} 

-+ 4— — f + 

)200|202)204| 
1240 1242] 244) 
1300)302)304) 
)340]342)344) 
)4001402)404] 

-+ 4 4 4 

)440)442)444| 

4 -4 4 4 

1500)502)504] 

-+ + 4— —4 

15401542)544] 
1600)602)6041 

4 4 4 4 

1640164216441 
_+ .+ + + 

17001702)7041 
17401742)744) 

4 4 + + 



3)415 
) 1 
1 1 

006)010)01 

0461050)05 

.4 4 

1061110)11 
146)150115 
206)210121 

— ■« 4 

246)250)25 

...4...4-.. 

306)310131 
346)350)35 
406)410)41 

..^.4...4.- 

446)450)45 
5061510)51 
5461550)55 

«— 4 — 4 — 

6061610161 
6461650)65 
706)710)71 

4 4 

746)750)75 



)6)7)8)9)A)BlClO)ElF) 
) ) 1 ] 1 1 ] I ) 1 ] 
) 1 1 ) ) 1 1 1 1 1 ) 

-^. + 4 4 4 4 4 4 + 4 4 

21014)016)020102210241026)0301032)0341036) 

2) 054 1056 1060 1062) 064) 0661 070) 072 1074] 076) 

2)114)116)1201122)124)126)1301132)134)136) 
-+ + + + + ^ 4 4 4 4 4 

2) 154) 156) 1601 1621 164) 166)170) 172)1741 176) 
_+ — _+ .] 4_4.-.4. -I + + — -+ + 

2)214)216)220)222)224)2261230)232)234)236) 

-4— .-4.,._4_-4...4...4.— 4...4.-.-4.-~4* 4 

2 1 254 1 256 1 260 ] 262 1 264 1 266) 270 ) 272 1 274 ) 276 ) 

-+ 4 4 4 + 4 4 4 4 4 4 

2)314)316)320)322)324)326)3301332)334)3361 
2)354)356)360)362)364)366)370)372)374)376) 
2] 41 4 {41 6) 420] 422] 424] 426 {430 1432 1434) 436) 
2)454) 456 ) 4601 462 ) 464) 466) 470) 472 ) 474 ) 476 ) 
2 {514{ 516 {520)5221 524) 526) 530 1532 1534 {536) 
2 {554 1556 1560 {562 1564) 566) 570 1572 1574] 576) 
2) 61 4) 61 6) 620 1622) 624) 626) 630)632) 634) 636) 

_+ + 4 +« 4 4..-4. + -4 4 4 

2 ) 654 )656 {6601 662 {664 {666 {6701 672 (674] 676 { 
2)714)7161720)722)724)726)7301732)734)736) 

— 4 4---4-— 4 4- 4->— 4 4 4-^ 4 4 

21754)756)760)762)764)766)770)772)774)776) 

_4-.^ 4 4 4 4 4 4 4 4 4 4 



Note: MSD, LSD is the "A" field character. The 
corresponding tabulation entry is the offset. 
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t4.8 TRANSLATE (TRN)/aP=15 (Continued) 
Overt low/Co«parison Flags 



The Overflow and Conparison Flags are not changed by this 
Instruction. 



Overlap 



If the "A" and "C* data types are both UA or both UN, the 
"A" and "C fields may totally overlap. All other forms 
of overlap nay produce inco«patible results. See Appendix 
A - Conpatibility Notes CA.14.3). 



Examples 

EXAMPLE (1) Translate T Character 

OP AF BF A B. C 

15 00 01 A FIELD CUA) B FIELD C FIELD (UA) 

BEFORE AFTER 

C6 
7C 
7C 

unchanged 
unchanged 



A FIELD 


C6 


B ADRSt-614 


7C 


C FIELD 


nn 


COMPARISON 


nnn 


OVERFLOW 


nnn 
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T4.9 EDIT <EDT)/0P-49 

Foricat 



i OP ) AF ( BF i A I B I C | 

+ 4. + -i ♦ + + 

OP « 49 

AF = Not used as "'A" field length. AF aay be indirect or 
way indicate that the A-sy liable is a literal. 

BF ~ Number of eight bit edit-operators and in Line 
literals in the "B-field". A value of "00" is equal 
to a Length of 100 characters. BF may be indirect. 

ft - Address of the source field to be edited. Address nay 
be indexed, indirect or extended. The address 
controller data type may be UN, SN , or UA. 

B = Address of the edi t-operator field. Address may be 
indexed, indirect or extended. The final address 
controller data type is ignored and treated as UA. 

C « Address of the destination field. Address may be 
indexed, indirect or extended. The final address 
controller data type must be UN or UA. Use of SN data 
type will cause an Invalid Instruction fault 
(lEX = 03). See Appendix A - Compatibility Notes 
<A.t3.1). 

Funct ion 

The Edit instruction moves digits or characters (depending 
on the "A" address controller) from the "A" field to the 
"C" field under control of the edit-operators in the "B" 
field. Characters may be moved, inserted or deleted 
according to the edit-operators. Data movement and 
editing are stopped by the exhaustion of edit-operators in 
the "8" field. 

Unconditionally reset the Overflow Flag. 
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14. 9 EOIT CEDT)/0P=49 (Continued) 

The source or "A" fieid is considered positive for 
unSigned^ nuaeric (UN) forsat^ For unsigned alpha (UA), 
the ■ost significant digit of the most significant 
character is interpreted as the sign. For signed numeric 
(SM>, the ■est significant digit of the field is the sign 
(which is otherwise ignored). 

If the "C" address controller Is other than UA, only 
insert the low order digit of each character In the edit 
table into the destination data field. Therefore^ 
whenever a blank (40) is specified, a zero will be 
inserted. 

The edit instruction uses an edit table that is located in 
venory locations 48-63 relative to Base #0. This table may 
be initialized to any desired set of insertion characters. 

The edit-operator field consists of a string of two-digit 
instructions. Each instruction is of the format NAv. The 
"N" digit is the operation code portion of the 
edit-operator. The "Av" digit is the variant position of 
the edit-operator. The various edit-operators are 
summarized in Figure 14.9-1 which is followed by a more 
detailed description. 
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14.9 



EDIT <EDT)/0P=49 (Continued) 



Figure 14.9-1 Edi t-Operators 



INSTRUCTION 




VARIANT 
Av I ACTION 



1 



MOVE DIGIT 



HOVE CHARACTERS 



MOVE SUPPRESS 



thru 9 
thru 9 



thru 9 



T<=» 1 (SIGNIFICANCE) 
HOVE Av + 1 DIGITS 



T<== 1 (SIGNIFICANCE) 
MOVE Av * 1 CHARACTERS 



IF T = 1, M <== 

IF T = 0, READ EACH A-OIGIT^ THEN 
IF A-0I6IT=0/, H <-= 
IF A-0IGIT=0, THEN 
IF Q s 0, INSERT BLANK 
IF Q = 1r INSERT TABLE ENTRY 2 



INSERT 
UNCONDITIONALLY 



INSERT ON PLUS 



0-7 
8 

9 

A 

8 
- B 



INSERT TABLE ENTRY 0-7 

IF A = ♦, INSERT TABLE ENTRY 

IF A = -, INSERT TABLE ENTRY 1 

IF A = 4^, INSERT BLANK 

IF A = -, INSERT TABLE ENTRY 1 

IF A = +, INSERT TABLE ENTRY 

IS A = -, INSERT BLANK 

INSERT NEXT B CHARACTER 



IF A 

IF A 

IF 

IF 



= -l-^ M <== 3 



+— 
5 



INSERT ON MINUS 







- B 



= ", THEM 

Q = 0, INSERT BLANK 
Q ' 1, INSERT TABLE ENTRY 
IF Av = B, SKIP NEXT B CHAR. 

-, M <== 3 






IF A 

IF A 

IF 

IF 

IF 



♦, THEN 



Q ' 0, INSERT BLANK 

Q = 1^ INSERT TABLE ENTRY 

Av = B, SKIP NEXT B CHAR. 
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14.9 



EDIT <E0T)/0P=49 (Continued) 



rNSTRUCTlOM 
M I NAME 

INSERT SUPPRESS 



7 



INSERT FLOAT 



- B 



Av 
- B 



VAR 
+— — — — 

1 

IF T = 1, 
IF T = 0, 
IF Q « 
IF a = 
IF Av = 



lANT 



.-..4 



ACTION 



n <== 3 

THEN 
0^ INSERT BLANK 
1, INSERT TABLE ENTRY 

B, SKIP NEXT B CHAR. 

IF T = t, MOVE ONE DIGIT 

IF Av s B, SKIP NEXT B CHAR. 
IF T - 0, READ ONE A-0I6IT, TH 
IF A-DI6IT=0/, THEN, T <*= 1, 
IF Av - - 7, THEN 

INSERT TABLE ENTRY - 
MOVE ONE DIGIT 
IF Av = 8 * A s ♦, THEN 

INSERT TABLE ENTRY 0, 
MOVE ONE DIGIT 
= 8 * A = -^ THEN 
NSERT TABLE ENTRY 1^ 
MOVE ONE DIGIT 
= 9 * A = +, THEN 
NSERT BLANK, 

MOVE ONE DIGIT 
= 9 * A = -, THEN 
NSERT TABLE ENTRY 1, 
MOVE ONE DIGIT 
= A * A = ♦, THEN 
NSERT TABLE ENTRY Q, 
MOVE ONE DIGIT 
= A * A = -> TH EN 
NSERT BLANK, 

MOVE ONE DIGIT 
- B, THEN 
NSERT NEXT B CHAR 
MOVE ONE DIGIT 
IT »0, THEN 

0, INSERT BLANK, 

1, INSERT TABLE ENTR 
SB, SKIP NEXT B CHA 



2 

EN 



+ + 



IF Av 
I 

IF Av 
I 

IF Av 
I 

IF Av 
I 

IF Av 
I 

IF Av 
I 

IF A-DIG 

IF Q = 

IF Q = 

IF Av 



Y 2 

R. 
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14»9 EDIT CE0T)/0P=49 (Continued) 

I INSTRUCTION 1 VARIANT I 

I M \ NAME I Av I ACTION I 

f 8 1 END FLOAT I - B | IF T = 1, THEN I 

II }^ i IF Av = B/, NO OPERATION j 
II I 1 IF Av >: B^ SKIP NEXT B CHAR. j 
II J I If T = 0, M <== 3 I 

I 9 I CONTROL I I T <== I 

II I 1 1 T <« 1 1 
II I 2 I Q <== Q/ I 
II 13 1 SKIP A DIGIT/CHARACTER j 
+ +- + + + 

"T" denotes a Flag that is set to zero Initially and is 
set to a one (significance) if a digit or character is 
iioved froa the source data field to the destination data 
field or If the CONTROL edit-op {HAv/=/9t) Is executed. If 
"T* is equal to one^ zero suppression will be inhibited. 

• ••Q" denotes a Flag that is set to zero initially. It is 
set to a one «1th the Control edit-op (HAv = 92) if a 
"check protect" or other character is to be repeated. 
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r4.9 EDIT <E0T)/0P=4^9 CContinued) 

» - 0^ BOVe DIGIT (Av - 0-9): 

S«t "T** to one (significance) - 

When the "A" and "C" address controllers both specify 
4-bit foraat (UN or SN), move "Av"+1 digits fro* the 
source data field to the destination data field. 

Wherf tlie "A" and "C" address controllers both specify 
8^bit fornat (UA>, wove the nUMeric portion of "AV'+I 
characters in the source data field to the destination 
data field and set the zone digit to the EBCDIC 
nuneric subset code (F). 

Viteen the "A" and "C" address controllers specify UA 
and UN respectively, only aove the nuiieric portion of 
"Av" +1 characters in the source data field to the 
destination data field. 

When the "A" and "C" address controllers specify (UN 
or SN> and UA respectively, wove *Av"+1 digits in the 
source data field to the destination data field and 
set the zone digit (high order digit) of each 
character to be stored to the £BC0IC numeric subset 
code iF). 



« *1V HOVE CHARACTER (Av = 0-9): 

Set "T" to one (significance). 

When the "A" and "C* address controllers both specify 
4-bit format (UN or SN)^ move "Av"*1 digits fro» the 
source data field to the destination data field. 

When the "A" and "C" address controllers both specify 
8-bit format (UA), move "Aw"+1 characters from the 
source data field, unchanged, to the destination data 
field. 
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14,9 EDIT (E0T)/OP=49 CContlnued) 



When the "A" and "C" address controllers specify UA 
and UN respectively^ only move the numeric portion of 
"Av" +1 characters In the source data field to the 
destination data field. 

When the "A" and "C address controllers specify (UN 
or SN) and UA respectively, nove "Av"+1 digits in the 
source data field to the aestination data field and 
set the zone digit (high order oigit) of each caracter 
to be stored to the EBCDIC nuneric subset code (F). 



H = 2, MOVE SUPPRESS (Av = 0-9): 

If "T" equals one (significance), perform the 
operation aove digit (H =0). 

If "T" equals zero and the first source digit (or the 
low order digit of the first character) has a value of 
zero, and "Q** equals zero, insert a blank (40) into 
the destination data field; if "Q" equals one, insert 
the edit table value at Base #0+52 into the 
destination data field. "Av^+I indicates the number 
of digits/characters to be exanined. 

If "T" equals zero and the first source digit (or the 
low order digit of the first character) has a value 
other than zero (significance), perform the operation 
Move Digit (H = 0). 
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14,9 EDIT (E0T)/0P=49 (Continued) 



H = 3> INSERT UNCONDITIONALLY (Av = 0-9, A, or B): 

If ■**»•• equais "0— T**, Insert a character fro« the edit 
table at Base #Q-<'48+2Av Into the destination data 
field. 

If "Av" equals "S" and the sign of the source data 
field is positive <+>, Insert the edit table entry at 
Base #Q-<-48 Into the destination data field. 

If "Av" equals "8" and the sign of the source data 
field is negative (-), Insert the edit table entry at 
Base #0*50 will be inserted Into the destination data 
fleld- 

If "Av" equals *'9** and the sign of the source data 
field is positive I*), Insert a blank (40) into the 
destination data field. 

If "A v* equals "9" and the sign of the source data 
field Is negative (-), Insert the edit table entry at 
Base #04-50 into the destination data field. 

If "Av** equals "A" and the sign of the source data 
field is positive (-*-), insert the edit table entry at 
Base #04-48 into the destination data field. 

If "Av" equals "A" and the sign of the source data 
field is negative (-), insert a blank (40) into the 
destination data field. 

If "Av" equals "B",^ insert the next character In the 
edit-op into the destination data field. 
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14»9 EDIT (EDT)/0P=49 (Continued) 



» = 4^ INSERT ON PLUS (Aw = 0-9^ A^ or 8): 

If the sign of the source data field is positive i*i, 
perforn the operation Insert Unconditionally (N » 3). 

If the sign of the source data field Is negative (-) 
and "Q** equals zero, insert a blank (40) into the 
destination data field. 

If the sign of the source field is negative (-) and 
•*a*» equals one, insert the edit table entry at 
Base #0-(-52 into the destination data field. 

If the sign of the source field is negative (-) and if 
"Aw*^ equals "B", skip the next character in the 
edit-op field. However, if there are no characters 
left to skip in the edit-op field, then cause an 
Invalid Instruction fault (IEX=07). 



H » 5, INSERT ON WINUS (Av = 0-9, A, or B)r 

If the sign of the source data field is negative (-), 
perforn the operation Insert Unconditionally (M = 3). 

If the sign of the source data field is positive (.*) 
and "Q** equals zero, insert a blank (40) into the 
destination data field. 

If the sign of the source data field is positive (-•■) 
and "Q" equals one, insert the edit table entry at 
Base #01-52 into the destination data field. 

If the sign of the source data field is positive (.*} 
and if "Av" equals "B**, skip the next character in the 
edit-op field. However, if there are no characters 
left ta skip in the edit-op field, then cause an 
Invalid Instruction fault (IEX=07). 
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t4,9 EDIT CEDT)/0P=49 CContinued) 

H « 6, INSERT SUPPRESS (Av =0-9 A, or 8): 

If tjt equals one (significance), perforn the 
operation Insert Unconditionally (M = 3). 

If •♦T*' equals zero and "Q* equals zero, insert a blank 
(40) into the destination data field. 

If "T** equals zero and *Q" equals one, insert a 
character fro« the edit table at ease #0+52 into the 
des^tination data field. 

If "T* equals zero and "Av" equals "B", skip the next 
character in tlie edit-op field. However, if there are 
no characters left to skip in the edit-op field, then 
cause an Invalid Instruction fault (IEX=G7>. 



M = 7, INSERT FLOAT (Av =0-9, A, or B): 

If "T" equals one (significance), perforn the 
operation Hove Digit (M - 0, Av = 0)» 



If "T* equals one (significance) and "Av" equals a 
"B», skip the next character in the in the edit-op 
field. However/ if there are no characters left to 
skip in the edit-op field, then cause an Invalid 
Instruction fault (IEX=07). 

If "T" equals zero and the source digit (AC=SN or UN) 
or the low order digit of the source character (AC=UA) 
has a value of zero and "Q" equals zero, insert a 
blank (40) into the destination data field* If "Q" 
eQuals a one, insert the edit table entry at 
Base #0>52 into the destination data field. 

If "T* equals zero and the source digit (AC=SN or UN) 
or the low order digit of the source character (AC=UA) 
has a value of other than zero, perform the operation 
Insert Unconditionally (M = 3), set T to one and 
perforn the operation Hove Digit (H = 0, Av = 0)* If 
Av = B, skip next character in edit-operator field. 
However, if there are no characters left to skip in 
the edit-op field, then cause an Invalid Instruction 
fault <IEX=07). 
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14,9 EDIT (EDT)/0P=49 (Continued) 



M = 8^ END FLOAT <Av = 0-9^ A, or B): 

If "T" equals one (significance) and "Av" is not equal 
to a "B", no operation is perforaed. 

If "T" equals one (significance) and "Av" equals a 
"B", skip the next character in the in the edit-op 
field- 

If "T* equals zero, perfor* the operation Insert 
Unconditionally (N = 3). 



n = 9, CONTROL (Av = 0-3): 

This edit-operator performs a control function based 
on the variant (Av). 

Variant Action 



Set "T" to Zero 

1 Set "T" to One 

2 Complement "Q" 

3 Skip the Source Data Field Digit 

or Character 

Note: Use of undigits A-F for "M" or use of the values 
for "Av" not specified above will cause an Invalid 
Instrucrtion fault (lEX =07). See Appendix 
A " Compatibility Notes (A. 13. 2). 
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14.9 EDIT <EDT)/0P=49 C Continued) 
Overflow/ Comparison Flags 



Set the Conparrson Flags to HIGH if the nuneric digits 
■ov«d from the source data field are non-zero and the sign 
of the source field Is Interpreted as positive. 

Set the Comparison Flags to LOU if the numeric digits 
moved fro* the source data field are non-zero and the sign 
of tfce source field Is Interpreted as negative. 

Set the Comparison Flags to EQUAL if all the numericsam 
digits moved from the source data field are equal to zero 
or if no character or digit is moved from the source data 
field. 

Reset the Overflow flag. 
Overlap 



Overlap of the "A", "B", or "C" fields in any manner may 
produce Incompatible results. See Appendix 
A - Compatibility Motes (A.13.3). 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



+ — -. — . 

I 

BURROUGHS CORPORATION -i + 1997 5390 

SYSTEM DEVELOPMENT GROUP | 

PASADENA PLANT I V SERIES INSTRUCTION SET 

1 

COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 231 



T4.9 EDIT IE0T)/0P=49 (Continued) 
Examples 

EXAMPLE (1) Edit 

OP AF BF A B C 

49 00 01, A FIELD <UA), B FIELD (UA), C FIELD (UA) 



A FIELD C1C2C3 

B FIELD 02 

C FIELD (AFTER) F1F2F3 

COMPARISON (AFTER) HIGH 



EXAMPLE (2) Edit 

OP AF BF A B C 

49 00 22^ A FIELD (SN), B FIELD (UA), C FIELD (UA) 

A FIELD CO 01 30 59 

B FIELD 4B 07 48 Cl 48 E8 37 92 75 64 75 

75 75 85 93 33 01 92 58 C3 58 09 

TABLE(48-62) 4E 60 SC 46 68 5B FO 40 

♦ -*. ,$0b 

C FIELD (AFTER) 07 C3 E8 40 5C 5C 5C 58 Fl F3 48 F5 F9 40 40 

PAYb***$13-59bb 

Note: b = Blank 

COMPARISON (AFTER) HIGH 
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15 LOGICAL 



15.T SCAN TO DELIMITER - EOUAL <S0E)/0P=16 
Foraat 



i OP ( AF 1 BF I A i B ] 

AF » Length ot the "A" fieW- A value of "00" is equal to 
a length of 100 units Cdigits or characters as 
specified by the "A" address controller). AF may be 
indirect or nay indicate that the A-syllable is a 
literal. 

BF = Length of the "B- field. A value of "00" is equal to 
a length of TOO units (digits or characters as 
specified by the "B" address controller). BF Bay be 
indirect .^ 

A - Address of the deliaiter list field. Address nay be 
indcKed, indirect or extended. The final address 
tontrdlter data type aay be UN, SN, or UA. An SN 
controller is treated as UN (eg. 7SN = 7UN). 

B s Address of the data field to be scanned. Address nay 
be indexed^ indirect or extended^ The final address 
controller data type nay be UN, SN, or UA. An SN 
controller is treated as UN (eg. 7SN > 7UN}. 
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15.1 SCAH TO DELIMITER - EQUAL CSDE)/0P=16 (Continued) 
Function 

The Scan to Oeliwiter-Equal instruction scans the "B" 
field for a character equai to one of the delimiter 
characters from the "A" field. 

The first "B" field character is compared to each 
delimiter ("A") field character until a match is found. If 
no match is found, the next "B" field character is 
compared to each delimiter.^ Continue this process until a 
matching delimiter is found or until the "B" field is 
exhausted. 

Note: If a numeric data type (UN/SN) is specified in 
either field, add the EBCDIC zone digit "F" to each 
digit to form the character for use in the 
comparison. 

This instruction stores the number of characters in the 
•*B»* data field PRECEDING the equal character into memory 
locations 38-39, relative to Base #0 Caccessible uith 
indirect field length). However, if no equal character is 
found, store the field length of the data field minus one 
CBF - 1). 

Comparison Flags 

Set the Comparison Flags to HIGH, if no characters (in the 

"B" field) were found to be equal to any delimiter (in the 

"A" field), LOW if the first character was equal to any 

delimiter and EflUAL if any character but the first was 
equal to any delimiter. 

Overlap 

There are no overlap restrictions for this instruction. 

.' •- . I 
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15.1 SCAN TO DELIMITER - EQUAL CS0E>/OP=16 (Continued) 
Exasples 



EXAMPLE (1) Scan Oeli«i ter-Eaual, First digit Equal 
OP AF 8F A B 

16 Gt 04, A FIELD CUII)> B FIELD C UA) 

BEFORE AFTER 

A FIELD T unchanged 

B FIELD F1C8C4D9 unchanged 
0000038 nn 00 

COMPARISON nnn LOU 

EXAMPLE C2) Scan Deliniter-Equal, Other Than First 
digit equal 

OP AF BF A B 

T6 01 04^ A FIELD CUA), B FIELD (UA) 

BEFORE AFTER 

A FIELD E7 unchanged 

B FIELD C1C2E7F5 unchanged 
0000038 nn 02 

COMPARISON nnn EQUAL 
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15.2 SCAN TO DELIMITER - UNEQUAL <S0U)/OP=T7 



Foraat 



1 OP I AF I BF I A 




OP * 17 

AF = Lengtti of the "A" field. A value of "00" is equal to 
a length of 100 units (digits or characters as 
specified by the "A" address controller). AF may be 
indirect or may indicate that the A-syllable is a 
literal- 

BF = Length of the "B" field. A value of "00" is equal to 
a length of 100 units (digits or characters as 
specified by the "B" adoress controller). BF aay be 
indi re ct . 

A « Address of the deliniter list field. Address may be 

indexed, indirect or extended. The final address 

controller data type may be UN, SN, or UA. An SN 
controller is treated as UN (eg. 7SN - 7UN). 

B - Address of the data field to be scanned. Address may 
be Indexed, indirect or extended. The final address 
controller data type nay be UN, SN, or UA. An SN 
controller is treated as UN (eg. 7SN = 7UN). 



function 



The Scan to Delimiter-Unequal instruction scans the "B" 
field for a character not equal to any of the delimiter 
characters from the "A" field. 

The first "6" field character is compared to each 
delimiter ("A") field character until a match is found. If 
a match is found, the next "B" field character is compared 
to each delimiter. Continue this process until no matching 
delimiter is found for a given "B" field character or 
until the "B" field is exhausted. 
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15.2 SCAN TO DELIMITER - UNEQUAL (SDU)/0P=17 (Continued) 



Not«: If » nuaeric data type (UM/SN) is specified in 
either f ietd, add the EBCDIC zone digit "F" to each 
dfgtt to for» the character for use in the 
eOnparison. 

This instruction stores the number of characters in the 
data fieid PRECEDING the equal character in meaory 
locations 38'>39, relative to Base #0 (accessible with 
indirect field Length). However, if no unequal character 
is^ founds store the field length of the data field ainus 
one <BF - 1). 



Co* p a r i son F I ag s 



Set the Cdaparison Flags to HIGH if all the characters in 
the data field ("B") are equal to the characters in the 
deliaiter list ("A^)^ L0» if the first character was not 
equal to any of the deliBiters and EfiUAL if soae other 
character is uiieQual. 



Overlap 

There are no overlap restrictions for this instruction, 
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15.2 SCAN TO DELIMITER - UNEQUAL (S0U)/0P=17 CContinued) 
Exanples 



123 


unchanged 


123 


unchanged 


nn 


00 



EXAMPLE (1) Scan Deiini ter-Unequal, First digit 
Unequal 

OP AF BF A B 

t7 03 04^ A FIELD CUM)^ B FIELD (UN) 

BEFORE AFTER 

A FIELD 
B FIELD 

0000038 

COMPARISON nnn LOW 

EXAMPLE C2) Scan Delialter-Unequal, Other Than First 
digit Unequal 

OP AF BF A B 

If 03 04, A FIELD CUA), B FIELD (UA) 

BEFORE AFTER 

A FIELD C1C2C3 unchanged 

B FIELD C1C2C3C4 unchanged 
0000038 nn 03 

COMPARISON nnn EQUAL 
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T5.3 SCAN TO DELIMITER - ZONE EQUAL (SZe)/0P=T8 
Fornat 



I OP [ AF t BF I A I B 1 
^^^,.^.t^^.m—^,^^ — + — -—__—+ «_+ 

OP =18 

AF » Length of the "A" field. A value of "00" Is equal to 

» length of tOO units Cdigits or characters as 

specified by the "A" address controller). AF may be 

Indirect or may Indicate that the A-syllable is a 
literal. 

BF = Length of the "B" field. A value of "00" is equal to 

a length of 100 units (digits or characters as 

specified by the "B" address controller). BF nay be 
Indirect. 

A s Address of the delimiter list field. Address nay be 
Indexed, indirect or extended. The final address 
controller data type aay be UN, SN, or UA. An SN 
controller is treated as UN (eg- 7SN = 7UN). 

B = Address of the data field to be scanned. Address nay 
be Indexed, Indirect or extended. The final address 
controller data type nay be UN, SN, or UA. An SN 
controller Is treated as UN (eg. 7SN - 7UN). 

Function 

The Scan to Delimiter-Zone Equal instruction scans the 
characters of the "B" field for a character whose zone 
digit Is equal to the zone digit of any of the dellniter 
characters from the "A" field. 

The zone digit of the first "B" field character is 
compared to the zone digit of each delimiter ("A") field 
character until a match is found. If no match is found, 
the next "B" field character's zone is compared to each 
delimiter's zone. Continue this process until a matching 
delimiter's zone is found or until the "B" field is 
exhausted. 
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15.3 SCAN TO DELIMITER - ZONE EQUAL CSZE)/0P=18 (Continued) 



Noter If a nuneric data type (UN/SN) Is specified in 
either field, t>«e EBCDIC zone digit "F" is used in 



the coaparison. 



This Instruction stores the nuwber of characters in the 
data field PRECEDING the zone-equal character in neffory 
locations 38-39, relative to Base #0 (accessible with 
indirect field length). However, if no zone-equal 
character is found, store the field length of the data 
field ninus one (BF - 1). 



Comparison Flags 



Set the Comparison Flags to HIGH if none of the zones of 
any of the data field characters are equal to the zone 
portion of any delimiter list character, LOW if the zone 
of the first data field character is equal to the zone of 
any delimiter field character, and EQUAL if the zone of 
any character but the first were equal. 



Overlap 

There are no overlap restrictions for this instruction. 
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t5.J SCAM TO DELIHITER - ZONE EQUAL {SZE)/0P=18 ^Continued) 
Exaaples 



EXAMPLE <1> Scan Dellni ter^Zone Equal, First Zone 
Equal 

OP AF BF A B 

t«CC2 03^ # FIELD CUA)> B FIELD (UA> 

r 

BEFORE AFTER 

AFIELD C1D1 unchanged 

©FIELD &2E6C1 unchanged 
0Q00038 nn 00 

COMPARISON nnn LOW 

EXAMPLE (2) Scan OeliBiter-Zone Eaual, Other Than 
First Zone Equal 

OP AF BF A B 

t« 02 04, A FIELD (UA),B FIELD (UA) 

BEFORE AFTER 

A FIELD Clot unchanged 

B FIELD E602C1D4 unchanged 
0000038 nn 01 

COMPARISON nnn EQUAL 
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15»3 SCAN TO DELIMITER - ZONE EQUAL CS2E)/0P=18 (Continued) 

EXAMPLE <3) Scan Oeiimiter-Zone equal. No Zones Eoual 
OP AF BF A B 

18 04 04, A FIELD <UA), 8 flELfr (UA) 

BEFORE AFTER 

A FIELD F160C101 uncharged 
B FIELD E6E7E8E9 unchanged 
0000038 nn 03 

COMPARISON nnn HIGH 
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15.4 SCAN TO DELIMITER - ZONE UNEQUAL (SZU)/0P=19 

Fomat 



I OP I AF I BF 1 A IB t 

I " —I- + + ♦- — + 

OP = 19 

AF * Length of the "A" field- A value of "00" is equal to 
a length of 100 units (digits or characters as 
specified by the "A" address controller). AF may be 
indirect or nay indicate that the A-syllable is a 
Literal. 

BF - Length of the "8" field, A value of "00" is equal to 
s length of 100 units <digits or characters as 
specified by the "B" address controller). BF may be 
indirect. 

As Address of the deliniter List field. Address aay be 
indexed, indirect or extended. The final address 
controller data type nay be UN, SN, or UA. An SN 
controller is treated as UN (eg. 7SN - 7UN). 

B s Address of the data field to be scanned. Address nay 
be indexed, indirect or extended. The final address 
controller data type nay be UN, SN, or UA. An SN 
controller is treated as UN (eg. 7SN = 7UN). 

Function 

The Scan to Deliniter-Zone Unequal Instruction scans the 

characters of the "B" field for a character whose zone 

digit is NOT equal to the zone digit of any of the 
deliniter characters fron the "A" field. 

The zone digit of the first "B" field character is 
ccnpared to the zone digit of each delineter ("A") field 
character until a natch is found. If a natch is found, 
the next "8" field character's zone is compared to each 
delimiter's zone. Continue this process until no matching 
delimiter's zone. is found for a given "B" field 
character's zone or until the "B" field is exhausted. 
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15.4 SCAN TO DELIMITER - ZONE UNEQUAL (SIU)/0P=19 CContlnued) 

Note: If a numeric data type (UN/SN) is specified in 
either field, the EBCDIC zone digit "F" is used in 
the comparison. 

This Instruction stores the number of characters in the 
data field PRECEDING the zone-unequal character in memory 
locations 38*39, relative to Base ttO (accessible with 
indirect field length)^ However, if no zone-unequal 
character is found, store the field length of the data 
field minus one <BF - 1). 

Comparison Flags 

Set the Comparison Flags to HIGH if every data field zone 
matches a delimiter character zone, LOW if the zone of the 
■first data field zone is not equal to the zone of any 
delimiter field character, and EQUAL if some zone, other 
than the first, in the data field is not equal to the zone 
of any delimiter list character. 

Overlap 



There are no overlap restrictions for this instruction. 
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15.4 SCAN TO OELINITER - ZONE UNECIUAL (SZU>/0P=19 ^Continued) 

Exanples 



EXAMPLE (1) Scan Oeliiri ter-Zone Unequal, First Zone 
Unequal 

OP AF BF A B 

19 OT 04^ A FIELB CUAJ, B FIELD CUA) 

BEFORE AFTER 

A FIELD Ct unchanged 

B FIELD 01CiC2E7 unchanged 

0000038 nn 00 

COMPARISON nnn LOU 

EXAMPLE (2) Scan Deilniter-Zone Unequal, Other Than 
First Zone Unequal 

OP AF BF A B 

19 02 04, A FIELD (UA), B FIELD tUA) 

BEFORE AFTER 

A FIELD tlDt unchanged 

B FIELD C1C2E7C3 unchanged 

0000038 nn 02 



COMPARISON nnn EQUAL 
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15.4 SCAN TO DELIMITER - ZONE UNEQUAL <SZU)/0P=19 (Continued) 

EXAMPLE (3) Scan DeLi bI ter-Zone Unequal, Mo Zones 
Unequal 

OP AF BF A B 

19 02 04, A FIELD (UA), B FIELD (UA) 





BEFORE 


AFTER 


A FIELD 


CtOl 


unchanged 


B FIELD 


C3C4D4D6 


unchanged 


QG00038 


nn 


03 


COMPARISON 


nnn 


HIGH 
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T5.5 SEARCH <SEA)/0P=39 
Format . 



i OP I AF I 8F 1 A I B I C | 

OP = 39 

AF * Nuaber of units (digits or characters, depending on 
the "A* address contrQller) to be conpared between 
the two data fields. A value of "00" is equal to a 
length of 100 units. AF may be indirect or nay 
indicate a literal. 

BF - Nuaber of units (digits or characters, depending on 
the "B" address controller) that the Table Entry (B) 
Mill be increwented between comparisons. A value of 
"00" is equal to a length of 100 units. BF may be 
indirect. 

At « Address of the key field. Address «ay be indexed, 
indirect or extended, fhe final address controllers 
specify the format for both the "A" and "B" fields 
and may be UN, SN or UA. 

B * Address of the first table entry. Address may be 
indexed, indirect or extended. The data type is the 
same as that specified for the key field (A). The 
final address controller bits determine the 
incrementation between comparisons. The Base Indicant 
of the Table Entry (B> and Table Limit (C) addresses 
must be the same* The processor will not check for 
improper memory assignments. 

B Address Controller Increment in Digits 



BF 

BF+1 
2 x BF 



00 


(UN) 


01 


(SN) 


10 


CUA) 
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15.5; SEARCH (SEA)/0P=39 
C = 



(Continued) 



Address of the table linit. Address may be indexed, 
indirect or extended. The final address controller 
bits specify the type of search to be performed. The 
Base Indicant of the Table Entry (B) and Table Limit 
(C) addresses must be the same. The processor will 
not check for improper memory assignments. 



C Address Controller 



Search Type 



OQ (UN> . 
Ot <SN) 
10 (UA) 



Search for Equal 
Search for Lou 
Search for Lowest 



Function 



The Search instruction compares the key field (A) with the 
first Table Entry (B) in the manner prescribed by the "C" 
address controller variants,, then increments the Table 
Entry address by the amount specified by BF and the "B" 
address controller- This new location is 
the key field <A). Continue this operation 
increment until the searched for condition 
when the Table Entry is equal to or greater 
Limit <C)^ except in the case of "Search Lowest' 

The Overflow Flag is reset fay this instruction. 



compared with 

of compare and 

is found or 

than the Table 
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15.5 SEARCH (SEA)/0P=39 (Continued) 



Search for Eqiiai: 

Ter«inate the search when a Table Entry field equal to 
the key field (A) is found, or uhen the Taisle Limit 
CO is reached or exceeded. 

If a Table Entry field equal to the key (A) is found, 
store the address of tlie Table Entry field, relative 
t« the sane base as the *B" operand in 1X1 with the 
sa«« Base Indicant as the resolved "B" operand. 
Otherwise, 1X1 renains unchanged (Search for Equal 
Condition NOT net). 

For SN data, a positive zero does not compare equal to 
a negative zero. 

Search for Lqw: 

Terminate the search when the first Table Entry field 
less than the key. field (A) Is found, or when the 
Table Limit is reached or exceeded. 

If a Table Entry field less than the key (A) is found, 
store the address of that Table Entry field, relative 
to the same base as the "B" operand, in IXl with the 
same Base Indicant as the resolved "B" operand. 
Otherwise, 1X1 remains unchanged (Search for Low 
Condition NOT met ) • 

For SN data, a negative zero compares less than a 
positive zero. 
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15.5 SEARCH tSEA)/0P=39 (Continued) 

Search for Lowest: 

Terminate the search only when the Table Entry field 
address reaches or exceeds the Table Limit (C). If 
any Table Entry fields are founo that are less than 
the key <A), store the first Table Entry field, 
relative to the saire base as the "B" operand, WHICH IS 
LESS THAN OR EQUAL TO ALL THOSE LESS THAN THE KEY in 
IXl with the same Base Indicant as the resolved "B" 
operand. If NO Table Entry fields are found that are 
less than th« key (A), store the base relative value 
of the key CA} in 1X1 with the two nost significant 
digits of 1X1 set to "CO", (Search for Lowest 
Condition NOT met). 

For SN data, a negative zero conpares less than a 
positive zero. 

In each type of search, if the Table Entry field being 
conpared to the key (A) overlaps the Table Limit, 
inconpatible results may be produced. See Appendix 
A - Compatibility Note (A. 12) 

Comparison Flags 

When the searched for condition is met, set the Comparison 
Flags to EQUAL. If the searched for condition is NOT met, 
set the Comparison Flags to HIGH. 

Overlap 

There are no overlap restrictions for this instruction. 
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T5»5 SEARCH <SEA)/0P=39 (Continued) 
Ex»fl(ple& 



EXAMPLE (1) Search Equal 

OP AF BF A B C 

39 01 02^ A FIELD (UA)V 1000 (UA)> 1020 (UN) 





BEFORE 


AFTER 


A FIELD 
B FIELD 
IXt 


CI 

CtF1C2F2C3F3C4F2C5F1 

nnnnnnnn 


unchanged 

unchanged 

-f 000 1000 


COMPARISON 
OVERFLOW 


nnn 
nnn 


EQUAL 
OFF 



EXAMPLE (2) Search Lou^ Condition Not Found 
OP AF BF A B C 

39 01 Olr A FIELD (UN), 1000 (UN), 1010 (SN) 

BEFORE AFTER 

A FIELD 2 unchanged 

fi FIELD 34598 76345 unchanged 
1X1 nnnnnnnn unchanged 

COMPARISON nnn HIGH 

OVERFLOW nnn OFF 
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15,5 SEARCH <SEA)/0P=39 (Continued) 



EXAMPLE (3) Search Lowest 

OP AF BF A B C 

39 01 01, A FIELD (UA), 1000 (UA), 1020 (UA) 

BEFORE AFTER 

A FIELD C5 unchanged 

B FIELD C5C2C3C4C9C3C1E2C3C9 unchanged 

1X1 nnnnnnnn +0001012 

(Points to letter A) 

COMPARISON nnn EQUAL 

OVERFLOW nnn OFF 
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T5.6 SEARCH LINK LIST <SLL)/0P*37 



Foraat 



f OP I AF I BF I A IB r 

OP « 37 

AF * Length af the "A"' data fieid. May be indirect or 
tfteral flag. A value of "00** is equal to a length 
of TOO units. 

BF = Amount of offset in units froa the "B" address to the 
field to be searched. BF is typically six digits or 
■ore to allow for the link address at "B". A value 
of "00" is equal to an offset of zero units. BF may 
be indirect. 

*= Address of the key to which the "8" data field will 
be compared. Address may be indexed, indirect or 
extended. The final address controller specifies the 
format for both the "A" and "B" fields and must be UN 
or UA. If the address controller specifies SN^ cause 
an Invalid Instruction fault (lEX = 03). See 
Appendix A - Compatibility Notes (A.26.2}. 

8 = Address of the first list entry. The initial address 
may be indexed or extended. Indirect addressing is 
not allowed. The data format is that of the final 
"A" address controller. The "B" address controller 
bits determine the type of comparison to be made: 
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15.6 SEARCH LINK LIST (SLL)/0P=37 (Continued) 



B Address 

Controller Search Type 



00 (UN) > Search Equal. 



Set the Comparison Flags to EQUAL when 
the entire key field is equal to the "B" 
data field. 



01 iSN) - Any Bit Equal. 



Set the Comparison Flags to EQUAL when 

any ?*one" bit of the key field is equal 

to the corresponding bit of the "B" data 
field. 



to <UA) s Less Than or Equal To. 



Set the Comparison Flags to LOW if the 
key field is algebraically less than the 
"B** data field. Set the Comparison Flags 
to EQUAL if the key field is equal to the 
"B" data field. 



11 (lA) = No Bit Equal. 



Logical sums of corresponding bits of the 
"A" and "B" fields are compared. The 
logical sun is formed for each pair (all 
"B" field bits are examined). If the 
logical sums are zero (bit pairs 00, 01, 
or 10) for alt pairs, set the Comparison 
Flags to EQUAL. 
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15.6 SEARCH LINK LIST {SLL)/0P=37 (Continued) 
Function 



The Search Link List instruction compares the key with the 
4at» located at "8+BF" or "B<'28F", as specified by the "A" 
address controiier. If the conparison condition is net, 
set the Conparisbn Flags, as indicated above, and store 
the resolved "B" adcress, with its associated Base 
Indicant digits In index register one (1X1). The standard 
EBCDIC sign is stored in sign digit of 1X1. See Appendix 
* - Cofipatibility Notes (Aw26.1). 



The first six digits of "B" 
next- list entry* In UA 
first three characters. 



contain 
foraat. 



the address of the 
the address is in the 



If the conditions are not niet,^ read the next list entry 
fro« the "B" data fiela. This list entry is a link to a 
nev data field which replaces the original "B** data field 
addresser however,, the **6** address Base Indicant remains 
the save as for the resolved "B* data field address. BF 
f& used in the sane manner as it uas with the original '*B** 
data field. Cotinue this process until the List entry 
address is zero; at that time set the Comparison Flags to 
ttlGIt and terMrihate the instruction without storing into 
the index register <IX1). 

The final "B"^^ address will be checked for undigits (new 
link-list address will also be checked for undigits). 
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T5.6 SEARCH LINK LIST (SLL)/0P=37 (Continued) 
Examples 

EXAMPLE (1) Search Equal 

OP AF 8F A B 

37 05 06^ A FIELD (UN)^ B-FIELD (UN) 

BEFORE AFTER 

A FIELD 12345 unchanged 

B FIELD 00400G123A5 unchanged 

1X1 nnnnnnnn B-FIELO ADDRESS 

COMPARISON nnn EQUAL 

EXAMPLE (2) Search Any Bit Equal, None Found 
OP AF BF A B 

37 01 06 A FIELD (UN), B-FIELD (SN) 

BEFORE AFTER 

A FIELD 6 unchanged 

B FIELD 0000009 unchanged 

1X1 nnnnnnnn unchanged 

COMPARISON nnn HIGH 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



8URRCU6HS CORPORATION + — *-- + 1997 5390 

JYSTEW DEVELOPMENT GROUP | 

'ASACENA PLANT | V SERIES INSTRUCTION SET 

I 

COMPANY CONFIDENTIAL SYSTEM 0ESI6N SPECIFICATION REV- A PAGE 256 



15.6 SEARCH LINK LIST tSLL)/0P=37 (Continued) 

EXAMPLE C3) Search Less than or Equal To 
OP AF BF A B 

37 05 06^ A FIELD (UN), B-FIELO CUA) 

BEFORE AFTER 

* FIELD t2J<5 unchanged 

B FIELD 00400012345 unchanged 

1X1 nnnnnnnn B-FIEL8 ADDRESS 

COMPARISON nnn EQUAL 

EXAMPLE (4) Search No Bit Equal 
^ OP AF BF * B 

3? 01 06 A-FIELD (UN), B-FIELO CIA) 

BEFORE AFTER 

A FIELD 6 unchanged 

B FIELD 0000009 unchanged 

1X1 nnnnnnnn B-FlELO ADDRESS 

COMPARISON nnn EQUAL 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



+— — .— 

I 

BURROUGHS CORPORATION + ' ♦ 1997 5390 

SYSTEI* DEVELOPMENT GROUP 1 

PASACENA PLANT I V SERIES INSTRUCTION SET 

I 

+ — — -— — — •_— 

CCWPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 257 



15.7 SEARCH LINK DELINK (SLD)/0P=38 
Fornat 



I OP 1 AF I BF 1 A I B I 



OP * 38 

AF = Length of the "A" data field. May be indirect or 
literal flag. A value of "OO" is equal to a length 
of too units. 

BF * Amount of offset in units fro« the "8" address to the 
field to be searched. BF is typically six digits or 
■ore to allow for the link address at "B". A value 
of "00" is equal to an offset of zero units. BF may 
be indirect. 

M - Address of the key to uhich the "B* data field will 
be coapared. Address may be indexed, indirect or 
extended. The final address controller specifies the 
fornat for both the "A" and "B" fields and must be UN 
or UA. If SN is specified, cause an Invalid 
Instruction fault (I EX - 03). See Appendix 
A - Compatibility Notes (A. 26. 2). 

B = Address of the first list entry. The initial address 
■ay be indexed or extended. Indirect addressing is 
not allowed. The data format is that of the final 
"A" address controller. The "B" address controller 
bits determine the type of comparison to be made: 



— Burroughs Prior Written Consent Requireo For Disclosure Of This Data — 



4- ■ — 

I 

8urr0u6hs corporation + + 1997 5390 

;yste« oevelopmemt group 1 

asaoena plant i v series instruction set 

1 
CCHPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 258 



15.7 SEARCH LINK DELINK (SL0)/0P=38 CContinued) 



B Address 

Control ler Search Type 



00 CUN) > Search Equal. 



Set the Coaparison Flags to EQUAL when 
the entire "A" key field is eaual to the 
»8» data field. 



01 (SM) « Any Bit Equal. 



Set the Coaparison Flags to . EQUAL when 
any "one" bit of the "A^ key field is 
equal to the corresponding bit of the "B" 
data field* 



10 (UA) - Less Than or Equal To. 



Set the Comparison Flags to LOU if the 
"A**^ key field is algebraically less than 
the "6** data field. Set the Coaparison 
Flags to EQUAL if the "A" key field is 
equal to the "B" data field. 



If CIA) » No ait Equal. 



Logical suns of corresponding bits of the 
"A" and "BV fields are compared. The 
logical sua is formed for each pair (all 
"B" field bits are exaained). If the 
logical suas are zero <bit pairs 00, 01, 
or 10) for all pairs, set the Coaparison 
Flags^ to EQUAL » 
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15.7 SEARCH LINK DELINK (SLD)/0P=38 CContinued) 
Function 



The Search Link Delink instruction compares the key with 
the data located at "b+BF" or "B+ZflF**, as specified by the 
"A" address controller. If the conparison condition is 
net, set the Conparison Flags as indicated above. If the 
condition is «et the first ti«e, store the resolved "B" 
address, with its associated Base Indicant, in both index 
register one CIXD and two (1X2). On any other time, 
store the current "B" address into index register one 
(1X1) and store the previous "B" address into index 
register two (1X2). The standard EBCDIC sign is stored in 
sign digit of IXl and 1X2. See Appendix A - Compatibility 
Notes (A. 26.1). 

The first six digits of "B" contain the address of the 
next list entry. In UA format, the address is in the 
first three characters. 

If the conditions are not met, read the next list entry 
from the "8" data field. This list entry is a link to a 
new data field which replaces the original "8" data field 
address, however, the Base Indicant remains the same as 
the original "B" data field address. BF is used in the 
same manner as it was with the original **B** data field. 
Continue this procedure until the list entry address is 
zero; at that time set the Conparison Flags to HIGH and 
terminate the instruction without storing into the index 
registers (1X1 & 1X2). 

The final "B" address wiLl be checked for undigits (new 
iink-tist address will also be checked for undigits). 
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BURROUGHS CORPORATION 
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15.7 SEARCH LINK DELINK <SLD)/0P=38 {Continued) 
Examples 

EXAMPLE <t) Search Equal 

OP AF 8F A B 

38 05 06 A FIELD (UN) B FIELD (UN) 





BEFORE 


AFTER 


A FIELD 


12345 


unchanged 


a FIELD 


00400012345 


unchanged 


00400Q 


00500012345 


00500012345 


1X1 


nnnnnnnn 


B-FIELD ADDRESS 


1X2 


nnnnnnnn 


B-FIELD ADDRESS 


COMPARISON 


nnn 


EOUAL 



EXAMPLE (2) Search Any Bit Equal, None Found 
OP AF BF A 6 

38 or 06 A FIELD (UN) B FIELD (SN) 



A FIELD 
B FIELD 

rxt 

IXZ 
COMPARISON 



BEFORE 

6 

0000009 

nnnnnnnn 

nnnnnnnn 

nnn 



AFTER 

unchanged 
unchanged 
unchanged 
unchanged 

HIGH 
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15.^7 



SEARCH LINK DELINK (SLD)/0P=:38 (Continued) 



EXAMPLE (3) Search Less Than or Equal To 
OP AF BF A B 

38 05 06 A FIELD (UN) B FIELD (UA) 





BEFORE 


A FIELD 


12345 


8 FIELD 


00400G02345 


004000 


C0500012345 


1X1 


nnnnnnnn 


1X2 


nnnnnnnn 


COMPARISON 


nnn 



AFTER 

unchanged 

unchanged 

unchanged 

B~FIELD ADDRESS 

8-FIELD ADDRESS 

EQUAL 



EXAMPLE (4) Search No Bit Equal 
OP AF BF A 8 

38 01 06 A FIELD (UN) B FIE1.D (lA) 



A FIELD 
B FIELD 
004000 
1X1 
1X2 

COMPARISON 



BEFORE 

6 

0040006 

0050009 

nnnnnnnn 

nnnnnnnn 

nnn 



AFTER 

unchanged 

unchanged 

unchanged 

00004000 

B-FIELD ADDRESS 

EQUAL 
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15-8 SEARCH LIST (S4.T)/0P=64 
Fornat 



f OP I AF I BF I A r B I C | 

•t— — » — » — ~+— — — — +~— — — +— + 

OP - 64 

AF « Unuseci and reserved. AF may be specified as an 
indirect field length but a literal flag will cause 
an Invalid Instruction fault (lEX = 21). 

BF - Search Variant and may be specified as an indirect 
fietd length. The folloMlng variants nay be specified 
by this field after any Indirect Field Length has 
been resolved: 

FUNCTION BF USD 



Store 1X2 C Delink) 4 

Normal - 1X1 only 

COMPARISON BF LSD 



Search Lowest 9 

Search Highest 8 

No Bit Edual 7 

Any Bit Equal 6 

A Greater Than or Equal to 8 5 
ft Greater Than B 4 

A Less Than or Equal to B 3 
A Less Than B 2 

A Not Equal to B t 

A Equal to B 

The use of all other BF values is reserved and will 
cause an Invalid Instruction fault (lEX - 26). 



--Burroughs Prior Written Consent Required For Disclosure Of This Data — 



+^ — 

I 

BURROUGHS CORPORATION + + 1997 5390 

SYSTEf CEVELOPWENT GROUP I 

PASADENA PLANT I V SERIES INSTRUCTION SET 

I 

COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV, A PAGE 263 



15.8 SEARCH LIST CSLT)/0P=64 (Continued) 

A = Address of the key field. Address may be indexed, 
indirect or extended. The final address controller 
specifies the data type for both the key (A) and the 
comparison. The address controller must specify UN 
or UA. An SN controller will cause an Invalid 
Instruction fault CIEX > 03). 

B = Address of the list field entry pointer. Address may 
be indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
Instruction fault tlEX = 03). This six digit field 
contains an address that is relative to the same 
memory area as the "B" address. This address is a 
painter to the first list to be compared. A value of 
"EEEEEE" indicates an empty or "NULL" list. 

C * Address of the list descriptor. Address may be 
indexed, indirect or extenaed. The final address 
controller must equal UN or cause an Invalid 
Instruction fault (lEX = 03). The length of this 
field is always 18 digits and in the following 
format: 

INFORMATION DIGITS 

Link Offset <digits> 00-05 
Comparison Offset (digits) 06-11 
Key Length (digits) 12-17 

Note - The lowest memory address = 00 

If any of the list descriptor values are invalid 
Cundigits), cause an Address Error fault (AEX = 34). 
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15-8 SEARCH LIST CSLT)/0P=6A^ (Continued) 

The Searctt List instruction is a general search 
Instruction for Linkee Lists. 

If the initial value of the list field entry pointer (B) 
is equal to "EEEEEE", the list is empty- Store the value 
"CiEEEEEE", where "i" represents the Base Indicant of the 
resolved "B" operand, in 1X1 and set the Comparison Flags 
to NULL. If the store of 1X2 is specified by the most 
significant digit of "BF", store the address of the List 
Held Entry pointer (8>, relative to the same base as the 
resolved *B" operand, in 1X2. 

If the list is not empty, compare the data contained in 
the key (A), vith a length as specified by the Key Length 
(C 12:6}v with the data located in a specified list field. 
The "B" address specifies a location in memory that 
contains the six digit address, relative to the sane 
memory area as the resolved "B" operand, of the list field 
entry pointer in memory. The list field key is found by 
adding the comparison offset CC 06:6) to the value of the 
list field entry pointer. The result of the comparison 
«ill cause one of two actions. 

1. Except in the case of Search Lowest or Search 
Highest, if the comparison condition, as specified by 
the least significant digit of "BF" is net, store the 
list field entry pointer, relative to the sane base 
as the "B" operand, in 1X1. 

In the case of Search Lowest or Search Highest, the 
entire list is examined before storing the address of 
the entry with the lowest or highest value in 1X1. 
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15.8 SEARCH LIST tSLT)/0P=64 (Continued) 

2» If the selected conparison condition is not net, use 
the sun of the list field entry pointer and the Link 
Offset <C 00:6) as an address to obtain the six digit 
link address of the next field entry pointer from 
arenory. Repeat this procedure until the compare 
condition is net or the link address is equal to 
"EEEEEE". 

If the link address is equal to -EEEEEE", store the 
NULL list value (Ci EEEEEE) in IXi . If the store of 
1X2 is specified by t'he nost significant digit of 
"BF", store the address of the link address field 
(list field entry point plus the link offset) in the 
last entry in the list, relative to the sane base as 
the resolved "B" address, in 1X2. 

ANY BIT EQUAL 



"Any Bit Equal" requires that all of the key (A) field be 
ANOed with ail of the comparison field to determine if the 
the result is equal to zero. If the result is not equal 
to zero, a natch occured. 

NO BIT EQUAL 



"No Bit Equal" requires that all of the key (A) field be 

ANOed with all of the comparison field to determine if the 

result is equal to zero. If the result is equal to zero, 
a match occured. 
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15.8 SEARCH LIST (SLT)/0P=64 (Continued) 
SEARCH LOWEST 



Terainate a "Search Lowest" only when a NULL Link is 
reached. Search through the list for the lowest 
comparison field entry which is also less than key (A). If 
at least one entry is founds then store the address of the 
first such entry in 1X1 with the sa«e base indicant as the 
resolved "B" address. 

If the store of 1X2 is specified by the aost significant 
digit of ••BF'',_ store the address of the previous link 
address field (list field entry point plus the link 
offset)^ relative to the sa«e base as the resolved "8" 
address^ in 1X2. 

If NO entries are found that are less than the key (A), 
store the NULL list value (ClEEEEEE) in 1X1. If the store 
of 1X2 is specified by the Bost significant digit of ^BF", 
store the address of the link address field (list field 
entry point plus th« link offset) in the last entry of the 
list, relative to the sane base as the resolved "B" 
a^ddressr in 1X2. 
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15.8 SEARCH LIST <SLT)/0P=64 (Continued) 
SEARCH HIGHEST 



Teruinate a "Search Highest" only when a NULL Link is 
reached. Search through the list for the highest 
conparison field entry which is also higher than key (A). 
If at least one entry is found, then store the address of 
the first such entry in 1X1 with the sane base indicant as 
the resolved "B" address. 

If the store of 1X2 is. specified by the nost significant 
digit of "BF", store the address of the previous link 
address field (list field entry point plus the link 
offset), relative to the sa»e base as the resolved "B" 
address, in 1X2. 

If NO entries are found that are greater than the key (A), 
store the NULL list value (CiEEEEEE) in 1X1- If the store 
of 1X2 is specified by the most significant digit of "BF", 
store the address of the link address field (list field 
entry point plus the link offset) in the last entry of the 
list, relative to the same base as the resolved "B" 
address, in 1X2. 

The relative addresses stored in 1X1 and 1X2 will be 

relative to the sane base as the resolved "B" address and 

contain the Base Indicant associated with the resolved "B" 
address. 

The list must reside within one sencry area as specified 

by the Base Indicant associated with the resolved "B" 

aadress. The processor will not check for improper memory 
assignments. 
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15.8 SEARCH LIST <SLT)/0P=64 (Continued) 
Cofflparrson Flags 



If the conpaHson condition is met on the first entry, set 
the Co«parison Flags to LOW. If the comparison condition 
is aet on other than the first entry^ set the Coaparison 
Flags to EQUAL. If the comparison condition is not net, 
set the Comparison Flags to HIGH» 

If the List is empty, set the Comparison Flags to NULL. 



-•Burroughs Prior Written Consent Required For Disclosure Of This Data — 



1 

BURROUGHS CORPORATION ♦ + 1997 5390 

SYSTEM OEVELOPHENT GROUP \ 

PASACENA PLANT I V SERIES INSTRUCTION SET 

I _ __ 

COI»PANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 269 



15.9 SEARCH TABLE <STB)/0P=66 
Format 






f OP I AF J BF I A I 8 1 C | 
♦ --■■■♦ ♦—.-+- — ♦ — - --- — -♦ — + 

OP « 66 

AF « Unused and reserved. AF may be specified as an 
Indirect field tengtb but a literal flag will cause 
an Invalid Instruction fault CIEX = 21). 

BF = Search Variant and may be specified as an Indirect 
field length. The following variants nay be specified 
by this field after any Indirect Field Length has 
been resolved: 

COMPARISON BF 



Search Lowest 09 

Search Highest 08 

No Bit Equal 07 

Any Bit Equal 06 

A Greater Than or Equal to B 05 
A Greater Than B 04 

A Less Than or Equal to B 03 
A Less Than B 02 

A Not Equal to B 01 

A Equal to B 00 

The use of all other BF values Is reserved and will 
cause an Invalid Instruction fault (lEX - 26). 
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TS.9 SEARCH TABLE (STB)/0P=66 (Continued) 

A? = Address of the key field- Address say be indexed, 
indirect or eit^tended. The final address controller 
specifies the data type for both the key (A) and the 
conparisonv Th« address controller nust specify UN 
or UA. *n SW contr&tter wilt cause an Invalid 
Instruction fault (lEX = 03). 

B'S Address of the base of the table. Address say be 
indexed, indirect or extended. The final address 
controller «ust equal UN^ or cause an Invalid 
* Instruction fault (IE3t = 03J. 

C -:■ Address of the table descriptor. Address nay be 
indened, indirect or extended. The final address 
controller nust equal UN or cause an Invalid 
tastruction fault CIEX « 03). The length of this 
field is^ always 24 digits and in the following 
fOTBiat: 



INFORMATION 


DIGITS 


Table Entry Length 
Comparison Offset 
Key Length 
Table Limit 


(digits) 00-05 
(digits) 06-11 
(digits) 12-17 
(address) 18-23 



Note- The lowest memory address s 00 

Invalid table descriptor values will cause an Invalid 
Instruction fault (lEX = 07). 
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15;.9 SEARCH TABLE (STB)/0P=66 (Continued) 

Th« Search Table Instruction is a general search 
instruction for Tables. The data contained in the key (A) 
is compared with the data located in a specified table 
field. Except for Search Lowest or Search Highest^ If the 
coiRparison condition, as specified by the least 
significant digit of "BF" Is met, store the address of the 
table entry in 1X1 and set the Coaparison Flags. If the 
selected condition Is not set, examine the next table 
entry. Continue this procedure until the next table entry 
address is equal to or exceeds the Table Limit address. 

In the case of Search Lowest or Search Highest, the entire 
table is examined before storing the address of the entry 
with the lowest or highest value in IXl. 

Add the value of t4ie Comparison Offset (C 06:6) to the 
Tab^le Base address (B) to find the first field to be 
compared. 

If the address of the first field, to be compared is equal 
or greater than the Table Limit, the table is empty. 
Store the value "Ci EEEEEE", where "i** represents the Base 
Indicant of the resolved "B" address, in 1X1 and set the 
Comparison Flags to NULL. 

If the comparison condition Is not met, the sum of the 
Table Base address (B) and the Table Entry Length <C 00:6) 
replaces the Table Base address to point at the next table 
entry. If the next table entry address Is equal to or 
exceeds the Table Limit address (C 18:6), set the 
Comparison Flags to HIGH and terminate the instruction. 
Otherwise, execute another comparison using data from the 
new table entry. 
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15.9 SEARCH TABLE CSTB>/0P-66 C Continued) 

Except in the case of Search Lowest or Search Highest^ if 
the Table Limit is reached or exceeded, set the Comparison 
Flags to HIGH and terminate the instruction as indicated 
above, witti IXI containing "CiEEEEEE". 

The relative address stored in IXl contains the Base 
Indicant associated with the resolved "6" address. 

The table must reside within one memory area as specified 
bi» the Base Indicant associated with the resolved "B" 
address* The processor wilt not check for improper memory 
assignments. 

ANY BIT EQUAL 

"Any Bit Eaual** requires that all of the key (A) field be 
logically ANOed with all of the comparison field to 
determine if the the result is equal to zero. If the 
result is not equal to zero, a match occured. 

NO BIT EQUAL 

"No Bit Equal" requires that all of the key (A) field be 
logically ANOed with all of the comparison field to 
determine if the result is equal to zero. If the result 
is equal to zero, a match occured. 

SEARCH LOUEST 

Terminate a "Search Lowest" only when the Table Limit has 
been exceeded. If any comparison field entries are found 
that are less than the key CA>> store the Table Entry 
pointer, relative to the same base as the resolved "B" 
address, for the FIRST FIELD WHICH IS LESS THAN OR EQUAL 
TO ALL THOSE FIELDS THAT ARE LESS THAN THE KEY, in 1X1 
w^ith the same Base Indicant as the resolved "B" address. 

If NO entries are found that are less than the key (A), 
store the NULL list value (CiEEEEEE) in 1X1. 
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15.9 SEARCH TABLE (STB)/0P=66 CContlnued) 
SEARCH HIGHEST 

Termfnate a "Search Highest" only when the Table Li«it has 
been exceeded.^ If any comparison field entries are found 
that are greater than the key (A), store the Table Entry 
pointer, relative to the same base as the resolved "B" 
address, for the FIRST FIELD WHICH IS GREATER THAN OR 
EQUAL TO ALL THOSE FIELDS THAT ARE GREATER THAN THE KEY, 
in IXt yith the same Base Indicant as the resolved "8" 
address. 

If NO entries are found that are greater than the key <A), 
store the NULL list value (CiEEEEEE) in 1X1. 

Comparison Flags 

If the comparison condition is met on the first compare, 
set the Comparison Flags to LOU. If the comparison 
condition is met on other than the first compare, set the 
Comparison Flags to EQUAL. If the comparison condition is 
not m«t^ set the Comparison Flags to HIGH. 

If the Table Is empty, set the Comparison Flags to NULL. 
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t5.tC BIT ZERO TEST (BZT)/0P*40 
Format 



^ OP I AF I BF I A I 

OP » 40 

AF « Length of the "A" data field. May be indirect or may 
fndtcate the A-syllable is a literal. A value of 
••OO" is equal to a length of 100 units. 

BF - Eight bit selection aask. "One" bits in this cask 
setect those bit positions to be tested for "zero" 
bits within each eight bit group of the "A" . data 
field;, "A" through "F" way be used to specify 
undigits in the Mask. The field will not be 
recognized as indirect. 

# s: Address of the data field to be examined. Address 
■ay be indexed, indirect or extended. The final 
address controller type »ust be UN or UA. Use of SN 
data type will cause an Invalid Instruction fault 
(lEX « 03). See Appendix A - Coapatibi lity Notes 
CA^OS). 

Function 



The Bit Zero Test instruction tests a data field in nenory 
CA) in eight-bit groups^ for "zerd" bits in the bit 
positions selected by the field nask (BF). 

tf the number of digits accessed is even, the entire 
eight-bit aask is applied to successive groups of two 
digits. If the nunber of digits is odd, the operation is 
the saae until the last digit is accessed. The most 
S:ignfficant four bits of the aask are applied to this 
digit. 
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15.10 BIT ZERO TEST (BZT)/0P=40 CContinued) 
Conparison Flags 

Set th« Comoarlson Flags to EQUAL if any tested bit is 
"zero" or to HIGH if all tested bits are "one" bits. 

Overlap 

Field overlap is not applicable to this instruction. 

Exanples 



EXAMPLE <T) Zero Test-Zero Found 

OP AF BF A 

40 04 CO, A FIELD CUA) 

DATA BINARY VALUE 

A FIELD C3C1E77B 11000011110000011110011101111011 

MASK COCOCOCO 11 0000001 1C00000110000001 1 OOCOOO 
HIT 1 1 

COMPARISON EQUAL 

EXAMPLE C2) Zero Test-All Ones Found 

OP AF BF A 

40 04 CO, A FIELD (UA) 

DATA BINARY VALUE 

A FIELD C2D9C1C3 110000101 1 Q1 1 001 11000001 1 1C00011 

MASK COCOCOCO 110000001 1 C00000110000001 1000C00 
HIT (no hit) 

COMPARISON HIGH 
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15.lt BIT ONE TEST CBOT)/0P=41 

Forwat 



I OP I AF \ BF I A I 

OP = 41 

AF « Length of the "A" data field. Hay be indirect or way 
indicate the A-sytlafale is » literal. A value of 
"00" is, equal to a length of 100 units. 

BF - Eight bit selection nask. "One" bits in this mask 
select those bit positions to be tested for "one" 
bits Mithin each eight bit group of the "A" data 
field. "A" through "F" may be used to specify 
undigits in the mask. The field will not be 
recognized as indirect. 

A « Address of the data field to be examined. Address 
■ay be indexed, indirect or extended. The final 
address controller data type must be UN or UA. Use 
of SN data type will cause an Invalid Instruction 
fault (lEX = 03). See Appendix A - Compatibility 
Notes <A.OS). 

Function 



The Bit One Test instruction tests a data field in memory 
(A) in eight-bit groups, for "one" bits in the bit 
positions selected by the field mask (BF). 

If the number of digits accessed is even, the entire 
eight-bit mask is applied to successive groups of two 
digits. If the number of digits is odd, the operation is 
the same until the last digit is accessed. The most 
significant four bits of the mask are applied to this 
digit. 
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t5.ir BIT ONE TEST <80T)/0P=41 (Continued) 

Comparison Flags 

Set the Coicparison Flags to EQUAL if any tested bit is a 
"one" or to HIGH if all tested bits are "zero" bits. 

Overlap 

Field overlap is not applicable to this instruction. 
EXAMPLES 

EXAMPLE <1) Ones Test-One Found 

OP AF OF A 

41 03 FO, A FIELD (UN) 

DATA BINARY VALUE 

A FIELD 001 0000 0000 0001 

MASK FOF 1111 0000 1111 

HIT 1 1 

COMPARISON EQUAL 

EXAMPLE (2) Ones Test-All Zeros Found 

OP AF BF A 

41 OZ 03, A FIELD CUA) 

DATA BINARY VALUE 

A FIELD C4C4 1100010011000100 

MASK 0303 0000001100000011 

HIT Cno hit) 

COMPARISON HIGH 
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15.12 COMPARE ALPHA (CPA)/0P=45 



Foraat 



I OP t AF I BF i A i B i 

OP = 45 

*F = Length of "A" field. A value of "00" Is equal to a 
length of 100 units (digits or characters as 
specified by the "A" a<idress controller). AF may be 
indirect or Indicate the A-syllable is a literal. 

BF = Length of "B" field* A value of "00" is equal to a 
length of 100 units (digits or characters as 
specified by the "B" address controller). BF nay be 
inrtirect . 

-.tt- * Address of the "A" data field. Address may be 
indexed, indirect or extended. The final address 
controller data type feus t be UA or UN and the sane as 
the "6" address controller data type or cause an 
Invalid Instruction fault <IEX ~ 03) . 

B - Address of the "8" data field. Address vay be 
indexed, indirect or extended. The final address 
controller data type iiust be UA or UN and the sane as 
the "A" address controller data type or cause an 
Invalid Instruction fault (lEX » 03). 

Note: Use of SN data types or nixed UA and UN data types 
Hilt cause an Invalid Instruction fault (lEX = 03). 
See Appendix A, Conpatibitity Notes CA.02). 

Function 

The Coapare Alpha instruction coapares the characters (or 
digits) in the two data fields in nenory according to the 
binary collating sequence, and sets the Comparison Flags 
accordingly. 

--Burroughs Prior Written Consent Required For Disclosure Of This Data — 



+ — _ — 

I 

BURROUGHS CORPORATION < + 1997 5390 

SYSTEM DEVELOPMENT GROUP | 

PASAOEMA PLANT I V SERIES INSTRUCTION SET 

I 

CCNPANY CONFIDENTIAL SYSTEH DESIGN SPECIFICATION REV. A PAGE 279 



15.12 COMPARE ALPHA (CPA)/0P=45 (Continued) 

If the field Lengths are unequal, and the data types are 
{lA, pad the shorter field with trailing blanks (EBCDIC 
Code 40) to equal the length of the Longer field. If the 
data types are UN, pad the shorter field with trailing 
zeros. 

The values In nenory are unchanged. 

Comparison Flags 

Set the Comparison Flags to HIGH If the binary value of 
the "A" data field Is greater than that of the "B" data 
field, EQUAL If the two data fields have exactly the saae 
bit patterns (including trailing blanks or zeros), and LOU 
If the binary value of the "A** data field is Less than 
that of the "B" data field. 

Overlap 

There are no field overlap restrictions for this 
instruction. 
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15.12 COMPARE ALPHA (CPA)/0P=45 CContinued) 
Exanples 



EXAMPLE (1) Compare Two Alpha Data Fields 
OP AF 8F A B 

45 05 OV A FIELD <UA), 8 FIELD (UAJ 



BEFORE AFTER 

A FIELD C1E3E24040 unchanged 

B FIELD crE3E2 unchanged 

COMPARISON nnn EQUAL 



EXAMPLE C2) Conpare Tuo Alpha Data Fields 
ap AF BF A B 

45 02 02, A FIELD (UA), B FIELD <UA) 





BEFORE 


AFTER 


A FIELD 
B FIELD 


CI 05 
C205 


unchanged 
unchanged 


COMPARISON 


nnn 


LOW 
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15.13 COMPARE NUMERIC (CPN)/0P=46 
Foraiat 

1 OP I AF 1 BF I A ) 8 I 

OP = 46 

AF = Length of "A" field. A value of "00" is equal to a 
length of 100 units (digits or characters as 
specified by the "A" address controller). AF may be 
indirect or may indicate the A-syllabte is a Literal. 

BF = Length of "B" field. A value of "00" is equal to a 
length of 100 units (digits or characters as 
specified by the "B" address controller). BF may be 
Indirect. 

A » Address of the "A" data field. Address aay be 
indexed^ indirect or extended. The final address 
controller data type may be UN^ SN^ or UA. 

B = Address of the "B" data field. Address may be 
indexed, indirect or extended. The final address 
controller data type way be UN, SN, or UA. 

Function 

The CoBpare Numeric Instruction algebraically compares the 
numeric portion of the "A" data field in memory against 
the numeric portion of the "8" data field in memory. 

The numeric portion of a UA data field consists of the 
least significant digit of each character (i.e. zone 
digits are Ignored). 

If the field lengths are unequal, pad the shorter field 
with leading zeros to equal the length of the longer 
field. The length does not include the sign digit of a 
signed numeric (SN) field, 
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t5.f3 COMPARE NUMERIC CCPN)/0P»46 (Continued) 
Plus zero contpares equal to minus zero. 
UA and UN fields are assuned to have a positive sign, 
The values in «emory are unchanged. 



Conp arisen Flags 



Set the Conparison Flags to HIGH if the atgebraic value of 
the nuferfc portion of the "A" data field is greater than 
that of the nuneric portion of the "B" data field, EQUAL 
if the nuneric portion of both data fields have exactly 
the sa»e bit patterns (including leading zeros), and LOW 
ft the algebraic value of the nuaeric portion of the "A" 
data field^ is less than that of the numeric portion of the 
"B" data field. 



Overlaid 



There are no field overlap restrictions for this 
instruction. 
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t5.13 COMPARE NUMERIC (CPN)/0P=46 (Continued) 
Examples 



EXAMPLE (1) Conpare a Signed Literal Field with an 
Unsigned Field 

OP AF BF A B 

46 AA 05 C20 (SL> B FIELD (UN) 

BEFORE AFTER 

A FIELD C20 unchanged 

B FIELD 000T5 unchanged 

COMPARISON nnn HIGH 

EXAMPLE {2) Coapare a Numeric Literal Field with a 
Signed Field 

OP AF 8F A B 

46 A6 02, 000012 (NL), B FIELD (SN) 

BEFORE AFTER 

A FIELD 000012 unchanged 
B FIELD C2S unchanged 

COMPARISON nnn LOU 
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15,13 COMPARE NUMERIC (CPN)/CP=46 fContinued) 

EXAMPLE (3) CoBpare a Nu«erfc Field MTth an Alpha Field 
OP AF BF A B 

46 03 03, A FIELD (UN), B FIELD (UA) 





BEFORE 


AFTER 


A FIELD 


213- 


unchanged 


B FIELD 


02C1D4 


unchanged 


COMPARISON 


nnn 


LOU 
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15. t4 BIT RESET <8RT)/0P=33 



Foraat 



i OP I AF i BF i A I 

OP = 33 

AF = Length of tfce »A- data fieW. Hay be indirect. A 
value of "00" ts equal to a length of 100 units. A 
literal will cause an Invalid Instruction fault 
CIEX = 21). See Appendix A - Compatibility Notes 
(A.22}» 

BF = Eight bit selection Mask. "One** bits in this nask 
select those bit positions to be set to '*zero'* bits 
Mithin each eight bit group of the "A** data field. 
"A** through "F" aay be used to specify undigits in 
the nask. The field will not be recognized as 
indirect. 

A - Address of the data field operand. Address nay be 
indexed, indirect or extended. The final address 
controller must be UN or UA. If UN format is 
specified and the number of digits accessed is even, 
the entire eight-bit nask is applied to successive 
grouas of two digits. If the nunber of digits is 
odd, the operation is the same until the last digit 
is accessed. The Most significant four bits of the 
Mask are applied to this digit. If the controller 
specifies SN, cause an Invalid Instruction fault 
CIEX = 03)» 

Function 



The Bit Reset instruction resets bits in a data field in 
■effiory (A) in eight-bit groups, according to the bit 
positions selected by "one" bits in the field nask (BF). 
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15.14 BIT RESET (BRT)/0P=33 (Continued) 
Comparison Flags 



Set the Coaparison Flags to HIGH if the least significant 
bit of the result Is a "one"; otherwise, set then to 
EQUAL. 

Overlap 

There are no overlap restrictions. 

Examples 



EXAMPLE CI) Bit Reset, Alpha Field 
OP *F BF A 

53 03 AO, A FIELD CUA> 
DATA 



A FIELD 

MASK 

RESULT 

COMPARISON 



F1F2F3 
AOAOAO 
515253 

HIGH 



BINARY VALUE 



111 1 0001 111 100101 1 1 1001 1 
101000001010000010100000 
010100010101001001010011 



EXAMPLE (2) Bit Reset, Nueeric Field 
OP AF 8F A 
33 05 15, A FIELD CUN) 
. DATA- , 



A FIELD 

MASK 

RESULT 



43105 
15151 
42004 



COMPARISON EQUAL 



BINARY VALUE 



01 00001 1 000 1 000001 01 
00010101000101010001 
01 00001 00000000001 00 
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15.15 BIT SET {BST)/0P=34 
Format 



I OP r AF 1 8F I A I 

OP = 34 

AF = Length of the "A" data field. May be Indirect. A 
value of "00" is eaual to a length of 100 units. A 
literal will cause an Invalid Instruction fault 
(lEX = 21). See Appendix A - Conpatibili ty Notes <A. 
26,1). 

8F - Eight bit selection mask. "One" bits in this mask 
select those bit positions to be set to "one" bits 
within each eight bit group of the "A" data field. 
"A" through "F" may be used to specify undigits in 
the mask. The field will not be recognized as 
indirect, 

A s Address of the data field operand. Address may be 
indexed, indirect or extended. The final address 
controller must be UN or UA. If UN foraat is 
specified and the number of digits accessed is even, 
the entire eight-bit mask is applied to successive 
groups of two digits. If the number of digits is 
odd^ the operation is the sane until the last digit 
is accessed. The most significant four bits of the 
mask are applied to this digit. If the controller 
specifies SN, cause an Invalid Instruction fault 
<rEX - 03). 

Function 



The Bit Set instruction sets bits in a data field in 
memory CA)> in eight-bit groups, according to the bit 
positions selected by "one" bits in the field mask (BF). 
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15.15 BIT SET tBST)/0P=34 (Continued) 
CoBparison Flags 

S«t the Comparison Flags to HIGH if the least significant 
bit of the result is a "one"; otherwise, set then to 
EQUAL. 

Overlap 

There are no overlap restrictions. 
Exaeples 

EXAMPLE (1) Bit Set, Alpha Field 

OP AF BF A 

34 0^ AO,^ # FIELD (UA> 

DATA BINARY VALUE 

A FIELD 515253 010100010101001001010011 

MASK AOAOAO 101000001010000010100000 

RESULT FtF2F3 111100C111 11 00101 11 10011 

COMPARISON HIGH 

EXAMPLE C2} Bit Set, Nuaeric Field 

OP AF BF A 

34 05 FT, A FIELD CON) 

DATA BINARY VALUE 

AFIELD 94236 10010100001000110110 

MASK F1F1F 1T11 0001 11110001 1111 

RESULT F5F3F 11110101111100111111 

COMPARISON HIGH 
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15.16 LOGICAL AND (AND}/0P=42 



Foraat 



i OP 1 AF i BF i A I B 1 C | 

OP = 42 

AF * Length of the "A" field. AF may be Indirect or may 
Indicate the A^'syllable Is a literal. A value of 
'GO" is equal to a length of 100 units. 



Ml 



BF = Length of the "B" field. BF may be indirect. A value 
of "OO" is equal to a length of 100 units. 

A = Address of the "A" source field. Address may be 
indexed, indirect or extended. The final address 
controller data type way be UN or UA and must oe the 
same as the other address controller data types. 

B ~ Address of the "B" source field. Address nay be 
indexed, indirect or extended. The final a^ddress 
controller data type way be UN or UA and nust be the 
sane as the other address controller data types. 

C = Address of the result field. Address nay be indexed, 
indirect or extended. The final address controller 
data type may be UN or UA and must be the sa«e as the 
other address controller data types. 

Notes If the data types are not all UA or not all UN, 
cause an Invalid Instruction fault (lEX = 03). See 
Appendix A - Compatibility Notes (A.tl.1). 
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t5.t6 LOGICAL AND (AN0)/0P=42 (Continued) 
F unction 



The Logical And instruction stores the logical product 
(AND) of tuo data fields CA & B)^ located In aenory. Into 
a third nemory location (C). 

The "C" field length is equat to the larger of AF or BF. 
If the "A* and "B" fields are not of equal length, pad the 
shorter by adding trailing characters/digits of all zero 
bits. 

Conparison Flags 

Set the COMparison Flags to HIGH if the least significant 
bit of the result is a ••one"; otherwise, set them to 
EQUAL*- ■ ■■-: 

Overlap 

Total overlap or Hatching type-address overlap of any of 
the fields is alloued. Partial overlap of •'A*' or ••B" vlth 
"^C* other than natching type-address overlap way produce 
incoMpatibie results. See Appendix A - Compatibility Notes 
(A.t1.2). 
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15.16 



LOGICAL AND <AN0)/0P=42 



(Continued) 



Exa«ples 



EXAnPLE CI) AND Two Nuneric Fields 

OP AF BF A B C 

42 02 03^ A FIELD (UN)^ B FIELD lUH), C FIELD (UN) 



A FIELD 
B FIELD 
C FIELD 

COMPARISON 



BEFORE 

F6 
235 
nnn 

nnn 



AFTER 

unchanged 

unchanged 

220 

EQUAL 



BINARY VALUE 

111101100000 
001000110101 
001000100000 



EXAMPLE C2) AND Two Alpha Fields 

OP AF BF A B C 

42 02 03^ A FIELD (UA), B FIELD (UA), C FIELD (UA) 



BEFORE 

A FIELD E7E8 
B FIELD D4D8D1 
t FIELD nnn 

COMPARISON nnn 



AFTER 

unchanged 
unchanged 
C4C800 

EQUAL 



BINARY VALUE 

111001111110100000000000 
110101001101100011010001 
1100010011 G01 00000000000 
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15-T7 LOGICAL OR (0RR)/0P=43 



Format 



*—«+—-,-♦-.— +———4—— —+———+ 

I OP I AF I BF I A IB 1 C 1 

OP = 43 

*F « Length of the "A** field. AF may be indirect or nay 
Indicate the A-sy Liable Is a literal. A value of 
"00" is equal to a length of 100 units. 



Length of the "B" field. BF nay be 
of "OO" is equal to a length of IOC 



BF « Length of the "B" field. BF nay be indirect. A value 

100 units. 



A = Address of the "A" source field. Address may be 
indexed^ indirect or extended. The final address 
controller data type nay be UN or UA and aust be the 
saae as the other address controller data types. 

B « Address of the "B" source field. Address nay be 
Indexed, indirect or extended. The final address 
controller data type nay be UN or UA and aust be the 
same as the other address controller data types. 

C^ Address of the result field. Address aay be indexed. 
Indirect or extended. The finaL address controller 
data type may be UN or UA and must be the same as the 
other address controller data types. 

Note: If the data types are not all UA or not all UN, 
cause an Invatid Instruction fault (lEX ~, 03). See 
Appendix A - eonpatlbillty Notes (A.ir.t). 
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15-17 LOGICAL OR (0RR)/0P=43 (Continued) 



Function 

The Logical Or instruction stores the logical sun <0R) of 
two data fields (A S B), located in memory, into a third 
memory location <C). 

The "C" field length is equal to the larger of AF or BF. 
If the "A* and "B" fields are not of equal lengthy pad the 
shorter by adding trailing characters/digits of all "zero" 
bits. 

Comparison Flags 

Set the Comparison Flags to HIGH if the least significant 
bit of the result is a "one"; otherwise, set them to 
EQUAL, 

Overlap 



Total overlap or matching type-address overlap of any of 
the fields is allowed. Partial overlap of "A" or "8" with 
"C" other than matching type-address may produce 
incompatible results. See Appendix A - Compatibility Notes 
<A.11.2). 
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15.T7 LOGICAL OR (0RR)/OP=43 (Continued) 
Examples 

EXAMPLE CT) OR Tmo Mu«eric Fields 

OP AF BF A 8 C 

43 02 03, A FIELD (UN), B FIELD (UN), C FIELD (UN) 

BEFORE AFTER BINARY VALUE 

A FIELD 81 unchafiged 100000010000 

8 FIELD 223 uncftanged 001000100011 

C FlELtt nun ASJ 101000110011 

COMPARISON nnn HIGH 

EXAMPLE (2) OR Two Alpha Fields 

OP AF BF A B C 

43 03 02, A FIELD (UA), B FIELD (UA), C FIELD (UA) 

BfFORE AFTER BINARY VALUE 

AFIELD C1C2C4 unchanged 1 10000011 10000101 10C0100 
B FIELD F2F3 unchanged 111100101111001100000000 

C FIELD nnn F3F3C4 111100111111001111000100 

CrORPARISON nnn EQUAL 
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15.18 LOGICAL NOT <N0T)/0P«44 



Fomat 



1 OP I AF I BF I A I B I C 1 

OP = 44 

AF « Length of the "A** fields AF nay be indirect or nay 
indicate the A-syllabie is a Literal. A value of 
"CO** is equal to a length of 100 units. 

BF = Length of the "B" field- BF may be indirect, A value 
of "OO" is equal to a Length of 100 units. 

A = Address of the "A" source field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN or UA and must be the 
sa»e as the other address controller data types. 

B = A«ldress of the "B" source field. Address may be 
indexed, indirect or extended. The final address 
controller data type nay be UN or UA and aust be the 
same as the other address controller data types. 

C = Address of the result field. Address may be indexed, 
indirect or extended. The final address controller 
data type may be UN or UA and nust be the same as the 
other address controller data types. 

Note: If the data types are not all UA or not all UN, 
cause an Invalid Instruction fault CIEX = 03). See 
Appendix A - Compatibility Notes (A.11.1). 
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15.18 LOGICAL NOT (N0T)/0P»44 (Continued) 



Function 

The Logical Not instruction stores the aodulo two sum 
CExclusive OR) of two data fields (A & B), located in 
memory, into a third memory location (C). 

The "C field length is equal to the larger of AF or BF. 
If the *A" and "B* fields are not of equal length, pad the 
shorter by adding trailing characters/digits of all "one 
bits. 

Comparison Flags 



Set the Comparison Flags to set HIGH if the least 
significant bit of the result is a "one"; otherwise, set 
them to EQUAL- 



•* 



Overlap 



Total overlap or matching type-address overlap of any of 
the fields is allowed. Partial overlap of "A" or "B" with 
"C" other thar matching type-address overlap may produce 
incompatible results. See Appendix A - Compatibility Notes 
CA.11.2), 



—Burroughs Prior Written Consent Required For Disclosure Of This Data — 



BURR0(j6hS CORPORATION 
SYSTEf OEVELOPWENT GROUP 
PASADENA PLANT 



+ + 1997 5390 

I 

I V SERIES INSTRUCTION SET 



COWPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A 



PAGE 297 



T5»18 LOGICAL NOT CN0T)/0P=44 (Continued) 

Exaaples 

EXAMPLE (1) Exclusive OR of Two Numeric Fields 
Function 

OP AF BF A B C 

44 03 03.. A FIELD (UN)., B FIELD (UN)^ C FIELD (UN) 



A FIELD 
B FIELD 
C FIELD 



BEFORE 

FFF 
6A1 
nnn 



COIWPARISON nnn 



AFTER 

unchanged 

unchanged 

95E 

EAUAL 



BINARY VALUE 

111111111111 
011010100001 
100101011110 



EXAItPLE (2) Exclusive OR of Two Alpha Fields 
OP AF BF A B C 

44 02 02, A FIELD (UA)^ B FIELD (UA), C FIELD (UA) 



A FIELD 
a FIELD 
C FIELD 

COMPARISON 



BEFORE 

5050 
C7D7 
nnnn 

nnn 



AFTER 

unchanged 
unchanged 
9787 

HIGH 



BINARY VALUE 

0101000001010000 
1100011111010111 
1001011110000111 
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td INPUT/ OUTPUT 



16.1 INITIATE I/O <H0)/0P=94 
Fornat 



I OP ( AF I BF I A I 



OP * 94 

AF = AF «ay be specified as Indirect or as a valid literal 
if the I/O descriptor does not require a length of 
greater than six digits. The length specified by AF 
fs unused. 

BF « Channel nunber. 6F may be indirect. 

A s Address of I/O descriptor. Address aay be indexed, 
indirect or extended. The final address controller is 
ignored. The address must be modulo two. 

Function 

The Initiate I/O instruction causes the I/O Sub-system to 
receive an I/O Descriptor at a memory location (A) and 
route it to the appropriate I/O channel. See Appendix 
A - Compatibility Notes (A. 24). If the I/O channel is 
busy, set the Comparison Flags to HIGH and terminate the 
instruction Mith no further action. Otherwise, set the 
Comparison Flags to EQUAL. 

_ The format of the I/O descriptor is as folLowsr 

INFORMATION DIGITS 

Opcode Syllable 00-05 

A Address 06-15 

B Address 16-25 

C Field 26-33 

Memory Area Status Number 34-39 

This instruction may only be executed in Privileged Mode. 
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16.2 READ ADDRESS (RAD)/0P=92 
Foriaat 

I OP I Af I BF I A I 

OP s 92 

AF = Operation variant. AF way be indirect^ but a literal 
flag wilt cause an Invalid Instruction fault 
CIEX * 21). The foLlouing variants may be specified 
after any indirect field length has been resolved. 

VARIANT OPERATION 

09 Store the 10 UN contents of memory 

specified by the "A" address into 
both the begin and the end address 
of the channel specified by BF. 

05 Store up to 4 words (T6 digits) of 

the extended R/0 for the channel 
specified by BF in menory at the 
location specified by the "A" 
address. These words will be left- 
justified in a sixteen digit data 
field. 

02 Store the first two words of the 

extended R/D for the channel 
specified by BF In nenory at the 
location specified by the "A" 
address. 

OT Store the current end address of 

the channel specified by BF in 
•e»ory as a 10 UN field at the 
location specified by the "A" 
address. 
.00 Store the current begin address of 

the channel specified by BF in 
memory as a 10 UN field at the 
location specified by the "A" 
address. 

The use of all other AF values is reserved and will 
cause an Invalid Instruction fault (lEX » 25). 
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T«.2 READ ADDRESS <RA0>/0P=92 (Continued) 

BF s Channel number. BF can be indirect. 8F can specify 
«ny octal value fro» "OO'* to "J?"^ or the non octal 
value "08**.^ Use of other channel nuabers will cause 
an Invalid Instruction fault (lEX - 26). 

A = Address of the aeiiory operand. The address may be 
fndexed, indirect or extended. The final address 
controller Is ignored. The address must be nodulo two 
or cause an Address. Error fault (AEX » 03). 

Function 



Uhen BF equals a legal octal channel nuaber fron "OO" to 
"17", the Read Address instruction causes the processor to 
read the specified data f ron an I/O channel address nenory 
and store the value in a nevory location (A) or write the 
v«lue froa a aeaory location (A) Into both the begin and 
end addresses of the associated chafinel. See Appendix 
A - Coapatibility Notes (A. 24). 

Exaaine the specified I/O channel to deteraine if it is 
busy uith another I/O function. If it is available, the 
RAO function will be perforaed and the Coaparison Flags 
set to EQUAL. If the I/O channel is unavailable,^ the RAD 
function will not be perforaed and the Coaparison Flags 
Kitt be set to HIGH* 

A RAD to Channel 8 is treated as a no-op. 

This instruction aay only be executed in Privileged Mode. 
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t6.3 SCAN RESULT DESCRIPTOR <SR0)/0P=91 
Foraat 



f OP I AFBF I 



OP = 91 

AF8F - Low^ order four digits of an absolute address in 
■earor/. The high order three digits are assumed to 
be zero. Indirect Field Lengths may be specified. 

Function 



It the resolved "AFBF" is equal to zero, set the 
Comparison Flags to EQUAL, and terminate the instruction 
without changing index register one <IX1). 

If the resolwed "AFBF" is non— zero, then the address 
formed from the "AFBF" is assumeo to point to a sixteen 
bit. result descriptor area. Examine the first bit of this 
area. 

1. If it is equal to zero (no result descriptor present), 
examine the four digits (link address) infflediately 
fotlouing the descriptor area. 

A. If they are ecual to "0000", set the Comparison 
Flags to EQUAL and terminate the instruction (no 
descriptor found). 

B. If they are not equal to zero, they replace the 
original address value and the operation is 
repeated. The link aodresses are assumed to be 
absolute addresses. 

2. If it is equal to one (result descriptor present), 
store a sign and Base Indicant character of "C7" and 
six digits of the absolute address of the descriptor 
area into index register one (1X1). 
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T6v3 SCAN RESULT DESCRIPTOR (SRO)/0P=91 CContinued) 

Examine the next bit. Set the Comparison Flags to HIGH if 
it is a zero; otheru^ise^ set then to LOW and te ruinate the 
fnstructTonw 

Undfgits in the resolved AFBF or in the link addresses 
will cause an Address Error fault (AEX ^ 42). See 
Appendix A •> Compatibility Notes (A. 23) 

This instruction may only be executed in Privileged Node. 

Comparison Flags 

S«e functional description for details. 
Overlap 

There are no overlap cases for this instruction.^ 
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16.4 CONVERT 1/0 (CI0)/0P=85 
Foraat 



♦ + + + + .+ 

I OP I AF I BF I A I B I 

OP = 85 

AF s Unused and reserved. May be specified as an indirect 
field length. A Literal flag will cause an Invalid 
Instruction fault <IEX = 21). 

BF - Unused S reserved, but aay be specified as an 
indirect field length. 

A a Address of the Initial descriptor. Address may be 
indexed Indirect or extended. The final address 
controller must specify UN or cause an Invalid 
Instruction fault (lEX = 03). 

6 s Address of the resultant descriptor. Address may be 
indexed Indirect or extended. The final address 
controller must specify UN or cause an Invalid 
Instruction fault (lEX » 03). 

The format of the initial descriptor is as follows: 

INFORNATION DIGITS 

Opcode Syllable 0(H05 

Environment Number 06-11 

Wemory Area Number 12-13 

"A* Address (Convert) 14-19 

"B- Address (Convert) 20-25 

"C" Field 26-33 

Mote - The lowest memory address = 00 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



m 



+_. — , — . — - — 
I 

BURROUGHS CORPORATION + — + 1997 5390 

YSTE« OEVELOPWENT GROUP | 

ASAOENA PLANT | V SERIES INSTRUCTION SET 

I 

COKPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV- A PAGE 304 



16.4 CONVERT I/O <CI0)70P=85 CContlnued) 

The fornat of the resultant descriptor is as follows: 



INFORMATION 


DIGITS 


Opcode Syi table 


00-05 


A Address 


06-15 


B Address 


16-25 


C Field 


26-33 


Me«ory Area Status Number 


34-39 



Fttfictfon 



This, instruction converts the relative addresses in the 
tnit^ial descriptor to absolute addresses In the resultant 
descriptor, verifies that an I/O can be initiated to the 
specified menory area, and increments the "Nunber of l/0*s 
in Process" field for that asenory area In the Neaory Area 
Ststus Table. 

The? inftiat descriptor CA) is read fro«r neniory. If the I/O 
descriptor "A" and "B** addresses are not nod 2 or contain 
undigits, or if the "A" address is not less than the "B" 
address, cause an Address Error fault (AEX * 01) and 
teralnate the instruction with no further action. 

Locate and resolve the Memory Area Table (MAT) entry 
pointed to by the Environment Number and Memory Area 
Number In the initiat descriptor (A). If the resolved MAT 
entry is a Memory Area Fault Entry, then cause a Hard 
Memory Area Fault and terminate the Instruction. 
Otherwise, If the resolved MAT entry is not an Original 
Entry, then cause an Address Error Fault (AEX = 04) and 
terminate the instruction. Add the base value in the 
resatved MAT entry to the initial descriptor "A" and "8" 
addresses and store them in the resultant descriptor "A" 
and "8" addresses. If the addresses are greater than the 
ft&sociated Limit value, cause an Address Error fault 
CAEX « 24) and terminate the instruction with no further 
action. 
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ie»4 CONVERT I/O (CI0)/0P=85 (Continued) 

Howe the initial descriptor Opcode Syllable and "C field 
to the resultant descriptor^ Move the Menory Area Status 
Table (NAST) Number fro« the resolved MAT entry to the 
resultant descriptor. Then use the MAST number as an array 
subscript into the Memory Area Status Table to locate the 
MAST entry associated witli this menory area. Examine the 
Status digit of this Memory Area Status Table entry. If 
the Inhibited 1/0 Memory Area flag is set, set the 
Comparison Flags to LOW and terminate the instruction with 
no further action. 

If the Inhibited I/O Memory Area flag is reset, increment 
the "Number of l/0»s in Process** field in the Memory Area 
Status Table entry* If the result overflows the field, 
cause an Invalid Instruction fault (lEX = 05) and 
terminate the instruction with no further action. If no 
overflow, store the incremented number back in the field 
and set the comparison flags to EQUAL. 

This instruction may only be executed in Privileged Mode. 
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16.5 I/O COMPLETE (I0C)/0P=98 
Foraat 



■» > ■■—'- +— — *-.— ♦ ♦ — • ♦ 

|3 OP i AF I BF \ A 1 B | 

OP = 98 

AF s A^ iength of six (6) nust be specif iec directly or as 
^ mn indirect field Length or a literal. 

SF - Channel nunber. BF nay have an indirect field 
length. BF can specify any octal value from "00** to 
"77" or the non-octal value "OS**. Use of any other 
channel nuiibers will cause an Invalid Instruction 
fa«lt (lEX ^ 26). 

A « Address of the six digit Me«ory Area Status Table 
~ JluB^^^ Address «ay be indexed^ indirect or 
extended. The final address controller must specify 
UN or cause an Invalid Instruction fault (lEX - 03). 

B = Address of the eight digit resultant field. Address 
»ay be indexed indirect or extended. The final 
address controller sust specify UN or cause an 
Invalid Instruction fault (lEX = 03). 
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16,5 I/O COMPLETE (I0C)/0P=98 (Continuefl) 
Function 



The I/O Complete instruction stores the unsigned 
difference between the I/O buffer begin and end address 
registers for the specified channel <BF) in nenory (B). 
(The begin address will have been Incremented during the 
I/O operation to show the nunber of bytes transferred.) 
This instruction exaaines the specified Henory Area Status 
Table entry CA>, decrements the "I/Os in Process" field 
and sets the comparison flags accordingly. 

1. If the I/O Channel is busy, set the Comparison Flags 
to HIGH and terminate the instruction with no further 
action. 

If the I/O Channel is not busy^ continue as follows. 
If the specified channel number is the octal value 00 
to 77^ using the specified channel number, store the 
difference between the end address and the begin 
address at the specified memory location (B) If the 
sp^ecified channel number is the non~octal value 08, 
store zero at the specified memory location (6). 

2. Use the Memory Area Status Table Number (A) as an 
array subscript into the Memory Area Status Table to 
locate the specified entry <See Section 5-6). If the 
Memory Area Status Table Number (A) is invalid 
(undigits), cause an Address Error fault (AEX = 34) 
and terminate the instruction with no further action. 

3. Examine the "Number of l/0"s in Process" field 
located in the Memory Area Status Table entry. If it 
fs equal to zero, cause an Invalid Instruction fault 
(lEX 3: 05) and terminate the instruction with no 
further action. Otherwise, decrement the value of 
this field by one and store the result in the "Number 
of l/0»s in Process" field of the specified MAST 
entry. 
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16.5 I/O COMPLETE CI0C)/0P=98 (Continued) 

4. If the value of the "Nuaber of l/0»s in Process** 
field is now equal to zero^ examine the Status digit 
of the Memory Area Status Table entry. If the 
inhibited I/O Memory Area flag is set, set the 
Comparison Flags to LOU and terminate the 
instruction. 

If the Inhibited I/O Memory Area flag is reset or if 
the value of the "Number of l/0»s in Process** field 
is not equal to zero, set the Comparison Flags to 
EQUAL and terminate the instruction. 

This instruction may only be executed in- Privi leged Node. 
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17 BINARY/OECIf»AL CONVERSION 



17.1 DECIMAL TO BINARY t02B)/CP=88 
Format 



4i +— — 1 + +- — + 

I OP I AF I BF i A I B i 

OP = 88 

AF ~ Length of the source data field. Value may be 
Indirect or a literal. A length of of "OO" is equal 
to a Length of 1QQ. . 

BF s Length of the destination data field in units 

consisting of four binary bits each. Value may be 

Indirect. A value of "OO** is equal to a length of 100 
units. 

A » Address of the decimal source data field. Address may 
be indirect, indexed or extended. The final address 
controller may be UN or UA. When the final 
controller is UA, the zone digits will be ignored. 
The final address controller must specify UN or UA or 
cause an Invalid Instruction fault CIEX - 03). 
Undigits in this field Mill cause an Invalid 
Arithmetic Data fault. 

B = Address of the binary destination data field. Address 
may be indirect, indexed or extended. The final 
address controller must specify UN or cause an 
Invalid Instruction fault CIEX = 03). 
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1?.t OECMAL TO BINARY CD2B)/0P=88 (Continued) 

Function 

Tlje d«ciaial to binapy instruction will read a decimal data 
field fro« a fliemopy location CA), convert the entire value 
to a binary representation and store the binary value in a 
second aienory location (B). 

If the converted data length is less than the destination 
data field <Bf)^ store the converted data "Right 
Justified" with leading zeros. 

If the converted value exceeds the length of the 
destination data field (BF)^ set the Overflow and 
terminate the instruction without storing the results 

Comparison Flags 



Set the Comparison Flags to EfiUAL if the source data field 
is equal to rero, otherwise^ set them to "HIGH". 

Overlap 



This instruction has no overlap restrictions. 

EXAMPLE: (1) Decimal to Binary 

OP AF BF A B 

88 03 02 A FIELD (UN) B FIELD (UN) 

BEFORE AFTER 

A FIELD 174 unchanged 

6 FIELD nn AE 

COMPARISON nn HIGH 

OVERFLOW nn unchanged 
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BURROUGHS CORPORATION 
SYSTEM DEVELOPMENT GROUP 
PASADENA PLANT 



T7»1 



DECIMAL TO BINARY <D2B)/0P=88 (Continued) 



EXAHPLE:^ (2) Decimal to Binary - Overflow. Condition 
OP AF BF A B 

88 03 02 A FIELD (UN) 8 FIELD CUN) 

BEFORE AFTER 



A FIELD 
B FIELD 



COIOPARISON 
OVERFLOW 



374 


unchanged 


nn 


unchanged 


nnn 


HIGH 


nnn 


ON 



EXAMPLE: (3) Decimal to Binary - Mixed Controllers 
OP AF BF A B 

88 03 03 A FIELD (UA) B FIELD (UN) 
BEFORE AFTER 



A FIELD 


F1F7F4 


unchanged 


6 FIELD 


rnn 


OAE 


COMPARISON 


nnn 


HIGH 


OVERFLOW 


nnn 


unchanged 
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17.2 BINARf TO DECIMAL (B2D)/0P=89 

Foraiat 



I OP I AF I BF l A I B I 

OP = 89 

AF— Length of tke source data field In units of four 
binary .bits each. Value way be indirect or a 
literal. A value of "00" is equal to a length of 100 
units. 

BF ~ Length of the destination data field. Value may be 
indirect- A value of "OO" is equal to a length of 

too. 

A = Address of the binary source data field. Address nay 
b« indirect. Indexed or extended. The final address 
controller must specify UN or cause an Invalid 
Instruction fault (lEX = 03), 

B s Address of the decimal destination data field. 
Address nay be indirect^ indexed or extended. The 
finat address controller may be UN or UA. When the 
final controller is UA, F zones will be inserted. 
The final address controller must specify UN or UA or 
cause an Invalid Instruction fault (lEX = 03). 



Function 



The binary to decimal instruction will read a binary data 
field from a memonT location (A), convert the entire value 
to a decimal representation and store the decimal value in 
a second memory location (B). 

If the converted data length is less than the destination 
data field CBF)> store the converted data "Right 
Justified" with leading zeros. 
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17.2 BINARY TO DECIMAL CB20)/0P=89 (Continued) 

If the converted value exceeds the length of the 
destination data field (BF), set the Overflow Flag and 
terminate the instruction without storing the result. 



Conparison Flags 



Set the Conparison Flags to EQUAL if the source data field 
is equal to zero, otherwise, set them to "HIGH". 



Overlap 

This instruction has no overlap restrictions. 

EXAMPLE: (1) Binary to Decimal 

OP AF BF A B 

'^ 89 02 03 A FIELD (UN) 8 FIELD (UN) 

BEFORE AFTER 

A FIELD AE unchanged 

B FIELD nnn 174 

COMPARISON nnn HIGH 

OVERFLOW nnn unchanged 
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17.2 BINARY TO DECIMAL t82D)70P=89 (Conttnued) 

EXAMPLE: t2) Binary to Oecinat ~ Overflow aondition 

OP AT BF fi a 

88 02 02 A FIELD (UN) B FIELD (UN) 

BEFORE AFTER 

.. Af FIELD , *E unchanged 

& FIELOt nn unchanged 

OVERFLOW nnn ' ON 

COMPARISON nnn HIGH 

Example: (3) Binary to Declnal -^ Zero Source Data 
OP AF BF A B 



88 TZ Ot A FIELD <UN) B FIELD (UN) 

BEFORE AFTER 

A FIELD 000000000000 unchanged 
B FIELD n 

COHFARISON nnn EQUAL 

OVERFLOW nnn unchanged 

Exaapte: (4) Binary to Decimal - Mixed Controllers 

OP AF BF A^ B 

89 03 03 A FIELD (UN) B FIELD (UA) 

BEFORE AFTER 

A FIELD OAE unchanged 

B FIELD nnn F1F7F4 

COMPARISON nnn NIGH 

OVERFLOW nnn unchanged 
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18 TIME-OF-DAY TIMER 

These Instructions concern the operation of the 
tine-of-day timer. The time-of-day timer is a twenty 
digit counter that counts up at a one microsecond rate. 
See Appendix A — Compatibility Notes (A. 36). 

The time-of-day timer has the following format: 

INFO««ATION DIGITS 

Tear 00 - 03 

Month 04-05 

Day 06-07 

Reserved 08 

Microseconds 09 - 19 

Note - The lowest memory address = 00 

The time-of-day timer is set (OP = 97) once as a 
privileged instruction. It may be read (OP = 95) by any 
user that requires the time-of-day. 

At midnight^ software will initialize the day, month, 
year, and microseconds via the STT instruction. 
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18^1 READ TIME of DAY <R0T)/0P=95 

For«at 



+ .-4- 4^-—+ — +. 

I OP I AF I BF I A r 



OP =95 

/IF - Unused & reserved*, but nay be specified as an 
indtrect ffetd length. A literal flag will cause an 
rnvalid Instruction fault (lEX = 21). 

BF = Unused ft reserved, but may be specified as an 
indirect field length. 

A = Address of the menory location where the twenty digit 
tiner value is to be stored. Address nay be indexed, 
indirect or extended. THe final address controller 
■ust equal UM or cause an Invalid Instruction fault 
CtE)t = 03). 

Function 



The Read Tine of Day instruction will store the twenty 
digit ti«e-of-day timer at the menory location specified 
by the "A" address. 

See Appendix A - Compatibility Notes (A. 24). 

Comparison Flags 

Not changed. 
Overlap 



There are no overlap cases in this instruction. 
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18.2 SET TIME of DAY (STT)/0P=97 
Format 



I OP I AF I BF I A I 

OP * 97 

AF - Unused & reserved^ but nay be specified as an 
Indirect field length. A literal flag will cause an 
Invalid Instruction fault (lEX = 21). 

BF - Unused S reserved, but nay be specified as an 
indirect field Length. 

A s Address of the menory Location where the twenty digit 
tiner value is stored. Address say be indexed, 
indirect or extended. The final address controller 
■ust equal UN or cause an Invalid Instruction fault 
flEX =03). 

Function 



The Set Tine of Day instruction will load the tine of day 
timer with the twenty digit value located in memory at 
"A". If the value is invalid Cundigits), cause an Invalid 
Instruction fault CIXE = 07) and terminate the 
instruction. 

This instruction may only be executed in Privileged Mode. 

See Appendix A - Compatibility Notes (A.24). 

Comparison Flags 

Not changed. 
Overlap 



There are no overlap cases in this instruction. 
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t$ MEASUREMENT 



The tteasurement register is an eight digit register w^ith 
autputs that are nade awaiiabie as external outputs of the 
processor so that they tiay be atonitor-ed by various 
h^ardware monitoring devices. 

The foraat of the Measureaient register is: 

INFORMATION DIGITS 

U.s:ep-^ ■ . ■ ■:...,„.,; .:-:;,.:,.o:C-05 

Mane 06-07 

Note - The Lowest memory address = 00 

The HOFOK signal,^ available externally, will be held to 
*^zero" at any tine that the Measurement register is being 
changed and held to a "one** at all other times. 
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15.1 MEASUREMENT OP (M0P)/0P=87 
Foraat 



( OP I AF 1 BF 1 A I B I 

OP * 87 

AF = A length of six (6) must be specified directly or as 

an indirect field length or a literal. 



BF = A length of six (6) must be specified directly or 
an indirect field length. 



as 



A s Address of the Setting field. Address nay be indexed 
indirect or extended. The final address controller 
controller nust equal UN or cause an Invalid 
Instruction fault (lEX = 03). 

B » Address of the ttask field. Address may be indexed 
indirect or extended. The final address controller 
controller must equat UN or cause an Invalid 
Instruction fault (lEX = 03). 
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t9,1 MEASUREMENT OP <M0P)/0P-87 (Continued) 
Function 



The Neasurenent instruction is used to load the User 
portion of the Measurement register. The Measurement 
register is an eight digit register with outputs that are 
nade available as external outputs of the processor so 
that they nay be monitored by various hardware monitoring 
devices. 

Thef six digit Mask field wilt be read from a memory 
location (B) and used to determine which bits in the 
Measurement register are capable of being changed by the 
Setting field which is also located in memory (A). 

Each bit in the Mask field that is equal to a "one** will 
permit the corresponding bit in the Measurement register 
User field to assume the state of the corresponding bit in 
the Setting Field (A). 

Each bit in the Mask field that is equal to a "zero" will 
prevent changes to the corresponding bit in the 
Measurement register User field. 

The MOPOK signal, available externally, will be held to 
"zero" at any time that the Measurement register is being 
changed and held to a "one" at all other times. 

The Measurement register is changed by the Virtual Branch 
Reinstate (OP » 93>, Branch Communicate (OP - 30), Hyper 
Call COP = 62), and Return (OP = 63) instructions. It is 
also changed by the Interrupt and Hardware Call 
procedures. 
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20 MISCELLANEOUS 

These Instructions facilitate the laplesentatlon of the 
V- Series operating system. 

20.1 ALTER TABLE ENTRY (ATE)/0P=86 

Format 



I OP i AF I BP t A I B 1 

^ + +— — + + — ♦ 

OP = 86 

AF = Unused S reserved, but aay be specified as an 
indirect field length. A literal flag will cause an 
Invalid Instruction fault (lEX = 21), 

BF = Variant, nay be specified as an indirect field 
length. 

BF - 00 marks the selected Memory Area Table entry as 
Unused. 

BF = 01 perforins a copy of a Memory Area Table entry. 

BF = 02 alters the task's Environment Table entry. 

BF = 03 alters the task's Memory Area Table entry, 

BF - 04 signals the processor that a Memory Area 
Table entry was modified by a non— ATE instruction. 

The use of all other BF values is reserved and will 
cause an Invalid Instruction fault (lEX = 26). 

A = Address of the source operand. Address may be 
indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
Instruction fault (lEX = 03). 
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2C,1 ALTER TABLE ENTRY CATE)/0P=86 (Continued) 

When 8F j^ 00 or BF = 04, this operand Is unused. 
However,, this address must still have valid address 
syllable attributes. 

B = Address of the destination operand. Address may be 
indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
Instruction fault (lEX - 03). 

When BF « 04, this operand is unused. However, this 
»«ldress must stilt have valid address syllable 
attributes. 
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2C.1 ALTER TABLE ENTRY <ATE)/0P=86 (Continued) 
function 



BF = 00 WRITE UNUSED MEMORY AREA TABLE ENTRY 

The Write Unused Memory Area Table entry variant is used 
to store arv Unused Entry in the Memory Area Table entry 
specified by the Envircnnent Number and the Meaory Area 
Number found in the destination operand CB>. 

The eight digit destination operand contains the following 
irf ormation which as necessary to locate the desired 
Heaory Area Table Entry. 

INFORMATION DIGITS 

Environment Number 00-05 
Meaory Area Nunber 06-07 

Note - The lowest meaory address = 00 

If the Destination Write Enable bit in the Environment 
Table entry associated with the destination operand is 
set, the destination entry is located using the 
Environment Number and the Memory Area Number found in the 
destination operand (fi).^ Otherwise^, cause an Invalid 
Instruction fault (lEX = 36) and terminate the instruction 
with no further action.^ 

If the Type digit of the destination entry is an Original 
Entry or a Memory Area fault Entry, cause an Invalid 
Instruction fault (lEX = 35) and terminate the Instruction 
with no further action. Otherwise, write an Unused Entry 
in the specified destination. 

Reload the current Memory Area Table using the Active 
Environment Number. 



—Burroughs Prior Written Consent Required for Disclosure Of This Data — 



I 

BURROUGHS CORPORATION + + 1997 5390 

)SYSTE» OeVELOPHENT GROUP | 

'PASACEMA PLANT | V SERIES INSTRUCTION SET 

1 

+— — -«.— \ ___ — _-.__-^-. 

COHPANf CONFIOENTIAt. SYSTEM DESIGN SPECIFICATION REV. A PAGE 324 



20-1 ALTER TABLE ENTRY <ATEJ/0P=86 (Continued) 

BF * 01 COPY MEMORY AREA TABLE ENTRY 

the Copy Memory Area Table entry variant is used to 
generate a copy of the source Memory Area Table entry 
specified by the Environnent Nunber and the Memory Area 
Nuaber found in the source operand <A) and store the copy 
in the destination entry location specified by the 
Envirornent Number and the Memory Area Number found in the 
destination operand (B). 

Each eigfct digit operand contains the following 
information which is necessary to locate the desired 
Memory Area Table Entry. 

INFORMATION ©IGITS 

Environment Nuaber 00-05 
Memory Area Number 06-07 

Note - The lowest memory adoress - 00 

The following operations are performed by this variant: 

1. Resolve the destination Memory Area Table entry 
specified by the Environment Number and the Memory 
Area Number contained in the destination operand (B) . 
If the Type digit of the resolved destination entry 
is an Original entry or a Memory Area Fault entry^ 
cause an Invalid Instruction fault (lEX - 35) and 
terminate the instruction with no further action. 

2. Resolve the source MAT entry specified by the 
Environment Number and the Memory Area Number found 
in the source operand CA)» If either the Source Copy 
Enable bit in the Environment Table entry associated 
with the source operand or the Destination Write 
Enable bit in the Environaent Table entry associated 
with the destination operand is not set, cause an 
Invalid Instruction fault <IEX = 36) and terminate 
the instruction with no further action. 
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2C.t ALTER TABLE ENTRY (ATEJ/OP-86 tContinued) 

3, If the resolved sourced HAT entry belongs to the 
current task, then store a "C" Copy descriptor «hich 
points to that resolved source MAT entry. 

If the resolved source MAT entry belongs to another 
task, then store an "E" Copy descriptor entry, which 
points to that resolved source MAT entry. 

4. Reload the current Meaory Area Table using the Active 
Envlronaent Number. 
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20. t ALTER TABLE ENTRY tATE)/0P=86 (Continued) 

BF = 02 ALTER TASK'S ENVIRONMENT TABLE ENTRY 

The Alter Task's Environment Table Entry variant is used 
to alter an existing Environnrent Table entry, specified by 
the destination operand (B), to be a copy of (identical 
to) the Environment Table entry specified by the source 
operand (A) . 

The source operand (A) fornat is: 

INFORMATION OFFSET 

Environnent Number 00 - 05 
Task Number 06 - 09 

The destination operand (B) fornat is: 

INFORMATION OFFSET 

Environment Number 00 - 05 

The destination Environment Number must be a decimal 
non-zero value. The source Environment Number must be a 
valid MCP or USER Environment Number. The source Task 
Number must be a decimal value. 

The following operations are performed by this variant: 

1. Locate the source Reinstate List entry by using the 
Task number, contained within the source operand (A), 
as an array subscript into the Reinstate List. 

2. Locate the source Environment Table by using the 
Enyironment Table address contained within the source 
Reinstate List entry. Use the Envi ronment Number 
contained within the source operand (A) as an array 
subscript into this Environment Table. If the source 
Environment Number is greater than the Number of 
Entries in Environment Table field, contained within 
the source task's Reinstate List Entry, cause an 
Address Error fault (AEX = 57) and terminate the 
instruction with no further action. 
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20.1 ALTER TABLE ENTRY tATE)/0P=86 (Continued) 

3. Locate the destination entry using the Environment 
Number containea in the destination operand (B) as an 
array subscript into the appropriate Environment 
TabCe.^ If the first digit of the Environment Number 
is eaual to "0 - 9**, this six digit number represents 
an array subscript into the current User Environment 
Table of 000000 to 999999. If the Environment Number 
is equal to or greater than the value of the Number 
of Entries in the USER Environment Table field 
Clocated in the Reinstate List Entry for this Task), 
cause an Address Error fault CAEX = 57) and terminate 
the instruction with no further action. 

If the first digit of the Environment Table is not 
-0-9", cause Address Error (AEX = 52) and terminate 
the instruction with no further action. 

4. Copy the contents of the source Environment Table 
entry to the destination Environment Table entry. 

5. Reload the current Memory Area Table using the Active 
Environment Number. 

For proper operation of this variant the following points 
must be followed. However, these points are not enforced 
by the hardware. 

1. The destination EN must never be equal to the 
currently active EN. 

2. The source MAT (pointed to by the EN/Task number 
pair) can never contain copy descriptors because 
these copy descriptors will not resolve correctly. 
Any pointers that may be affected by this instruction 
■ust be recalculated. 
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2C.t ALTER TABLE ENTRY <ATE)/0P=86 (Continued) 

BF = 03 COPY ALTERNATE TASK'S MEMORY AREA TABLE ENTRY 

Tfre Copy Alternate Task>s Meaory Area Table entry variant 
is used to generate a copy of the source Meaory Area Table 
entry, specified by the source operand (A) and store the 
copy In ' the current task's destination operand (B). The 
fornat of the source and destination operands are defined 
^ below.. . 

The source operands (A) foraat Is as follows; 

Inforwation Offset 

Environment Nuaber 00-05 

Memory Area Number 06 - 07 

Task Number 08 - 11 

The destination operands <8) format Is (The format is 
identical to BF = 01 variant of the ATE source and 
destination operands): 

Information Offset 

Environment Number 00-05 

Memory Area Number 06-07 

The following operations are performed by this variant: 

■t^. Locate and resolve the destination HAT entry using 
the Environment Number and the Memory Area Number 
contained in the destination operand (B). 

2m.. If the Type digit of the destination entry Is an 
Original Entry or a Memory Area Fault Entry, cause an 
Invalid Instruction fault (lEX = 35) and terminate 
the instruction with no further action. 
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2C.1 



A4.TER TABLE ENTRY <ATE)/0P=86 (Continued) 



3. Locate and resolve the source HAT entry using the 
Task Nuaber, Envlronnent Nuaber, and neaory Area 
Number contained in source operand (A). 

4. If either the Source Copy Enable bit in the 
Envlronaent Table entry associated with the resolved 
source entry OR the Destination Write Enable bit in 
the Environment Table entry associated with the 
destination operand are NOT SET, cause an Invalid 
Instruction fault (lEX = 36) and terainate the 
Instruction with no further action. 

5. Store an "E" Copy Type Entry, containing the absolute 
address of the resolved source entry (A), into the 
destination entry tB). 

6. Use the Active Environaent Nuaber to reload the 
current Meaory Area Table from aeaory using the 
Active Environaent Nuaber. 

BF = 04 NOTIFICATION OF HAT MODIFICATION BY NON-ATE INSTRUCTION 

This variant performs ro significant operation other than 
to notify the processor that a Meaory Area Table Entry was 
changed by an instruction other than an ATE instruction. 

It is necessary for those processors which cache Meaory 
Area Base/Liait pairs to always be notified by some sort 
of ATE instruction when a MAT entry is modified. 

This instruction aay only be executed in Privileged Mode. 
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20.2 LOAD INDEX REGISTERS CLIX)/0P-67 
For vat 



I OP f AF I BF I A r 

OP = 67 

AF 3c Unused. AF may be indirect but a literal flag will 
cause an Invalid Instruction fault (lEC = 21). 

BF ~ Load Variant and nay be specified as an indirect 
field length. The variants are specified after any 
Indirect Field Length has been resolved. 

The least significant digit of the BF field specifies 
the insert of a Base Indicant value into the result 
as foitous: 

VIAfrlANT 8FL 



Base Indicant Value #7 7 

Base Indicant Value #6 6 

Base Indicant Value #5 5 

Base Indicant Value #4 4 

Base Indicant Value #3 3 

Base Indicant Value #2 2 

Base Indicant Value #1 T 

No Base Indicant Value 

The use of all other 6FL values is reserved and will 
cause an Invalid Instruction fault (lEX - 26). 
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20.2 LOAD INDEX REGISTERS (LIX)/0P=67 (Continued) 

The most significant <Jigit of the BF field specifies 
the Index Register to be Loaded as foLLows: 



VARIANT 




BFI 


Load Index 


Register #7 


7 


Load Index 


Register #6 


6 


Load Index 


Register #5 


5 


Load Index 


Register #4 


4 


Load Index 


Register #3 


3 


Load Index 


Register #2 


2 


Load Index 


Register #1 


1 


Load Mobil 


Index Registers <4) 






The use of ail other BFM values is reserved and bill 
cause an Invalid Instruction fault (lEX = 26). 

A = Address of the Index Register field. Address may be 

indexed^ indirect or extended. The final address 

controller aust equal UN or cause an Invalid. 
Instruction fault (lEX = 03), 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



m 



I 

BURROUGHS CORPORATION + •— ♦ 1997 5390 

YSTEW OEVELOPMENT GROUP 1 

ASACENA PLANT I V SERIES INSTRUCTION SET 

I 



COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV* A PAGE 332 

20.2 LOAD INDEX REGISTERS CLIX)/0P=67 CContlnued) 
Function 

The Load Index Register instruction provides the aeiBory 
address CA) of the starting location of either an eight 
digit field that contains the value that is to be loaded 
into the specified Index Register (8FH) or the starting 
iocation of a 32-digit field that contains the values that 
are to be loaded into the four Mobile Index Registers 
CIX4^ 1X5^ 1X6 8 1X7) « 

Each eight digits represents an index register of the 
following format: 

INFORMATION 

Sign 

Base Indicant 

Address 

Note - The lowest 

If the ioad variant CBFM) specifies the load of a single 
register and if a Base Indicant is specified (6FM = 0/), 
the value contained in the least significant digit of 8F 
is inserted into the Base Indicant digit of the specified 
Index Register. See Appendix A - Co«patlbilrty Notes 
(A.3Z) for valid Base Indicant values. 



ts an 


index register 




DIGITS 




00 




01 




02-07 


ceiRory 


address - 00 



The Mobile Index Registers (1X4, 1X5, 1X6, & IX7> are 

registers in the hardware (i.e., not located in «ain 

mewory) . When the rejiaining Index Registers (1X1, 1X2, ft 

1X3) 

24 re 

in the "A" operand. 



•y) , When the rejiaining Index Registers (1X1, 1X2, ft 

are loadedr ^he associated nenory iocation (8, 16, & 

tlative to Base #0) will be updated to the value found 



--Burroughs Prior Written Consent Required For Disclosure Of This Data — 



+ 

I 

BURROUGHS CORPORATION -l + 1997 5390 

SYSTEM OEVELOPWENT GROUP 1 

P/>SAOENA PLANT j V SERIES INSTRUCTION SET 

I 

COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 333 



20.3 STORE INDEX REGISTERS <SIX)/0P=68 
Fornat 



] OP I AF 1 BF I A I 

OP = 68 

AF = Reserved and unused. AF may be indirect but a literal 
flag will cause an Invalid Instruction fault 
(lEX = 21>. 

BF 'Store Variant and nay be specified as an indirect 
field length. The following variants may be specified 
by this field after any Indirect Field Length has 
been resolved: 

VARIANT BFM 



Store Index Register #7 



Store 


Index 


Register #6 


6 


Store 


Index 


Register #5 


5 


Store 


Index 


Register #4 


4 


Store 


Index 


Register #3 


3 


Store 


Index 


Register #2 


2 


Store 


Index 


Register #1 


1 


Store 


Mobil 


Index Registers (4) 






The use of all other BF values is reserved and will 
cause an Invalid Instruction fault (lEX = 26). 

A = Address of the Index Register field. Address may be 

Indexed^ Indirect or extended. The final address 

controller must equal UN or cause an Invalid 
Instruction fault (lEX = 03). 
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2C.3 STORE INDEX REGISTERS <SIX)/0P=68 (Continued^ 
Function 



The Store Index Register instruction provides the memory 
address CA) of the starting location of either an eight 
digit field that will be used to store the specified (BFM> 
rndex Register or the starting location of a 32-digit 
field that will be used to store the the four Mobil Index 
Registers (1X4, 1X5, 1X6 8 1X7). 

Each eight digits represents an index register of the 
following fornat: 

INFORMATION &IGITS 

Sign 00 

Base Indicant 01 

Address 02-07 

Note - The lowest nenory address - 00 

See Appendix A - Cowpatibility Notes (A.32) for valid Base 
Indicant values* 
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2C.4 LOCK/UNLOCK (L0K)/0P=60 
Format 



I OP I AF I BF I A I 

OP = 60 

AF = Unused S reserved, but nay be specified as an 
indirect field length. A literal flag «1ll cause an 
Invalid Instruction fault (lEX ^ 21). 

BF = Instruction Variant and way be indirect. 

VARIANT FUNCTION 

09 Event Cause and Reset 

08 Event Reset and Wait 

07 Test Happened Status 

06 Event Reset 

05 Event Wait 

04 Event Cause 

02 Conditional Lock 
01 Unconditional Lock 
GO Unlock 

All other BF values are reserved and will cause an 
Invalid Instruction fault (lEX = 26). 

A = Address of the Lock/Event structure. Address may be 
indexed. Indirect or extended. The final address 
controller aust equal UN or cause an Invalid 
Instruction fault tlEX = 03), 

If "BF" has a value of 00-02, "A" represents a Lock 
Structure. 

If "BF" has a value of 04-09, "A" represents an Event 
Structure. 
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20.4 LOCK/ UNLOCK rL0K)/OP=60 CCortlnued) 

The Lock Structure format Is as follows: 

INFORMATION DIGITS 

Lock Status Field * 00-01 

Lock Owner Field 02-05 

Lock Waiter Link Field 06-09 

Lock Nunber Field 10-13 

Lock Number Link Field 14-17 

Reserved 18-19 

Note - The lowest memory address = 00 

The Event Structure format is as follows: 

INFORMATION DIGITS 

Event Status Field * 00-01 

Event State Field 02-05 

Event Waiter Link Field 06-09 

Event Designator Field 10-13 

Event Count 14-19 

Note - The lowest memory address = 00 

* See Appendix A - Compatibility Notes (A. 37) 

If any of the Lock/Event Structure values are invalid 
fundigits)^ cause an Invalid Instruction (lEX = 07). 

Function 



This instruction examines the Lock/Event Structure CA) 
and, according to its value and the instruction variant 
tBF), will modify, if necessary, the Lock/Event Structure 
CA) and associated lock fields within the Reinstate List 
entry for the current task and other tasks owning or 
contending for the lock or event. 
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20.4 LOCK/UNLOCK a0K)/0P=60 (Continued) 

The processor must determine if a lock is owned or 
available. If the Owner Field of the Lock Structure is 
equal to zero^ the lock is available. If it is not equal 
to zero^ the lock is owned. 

The processor must determine if an event has happened. If 
the Event State Field is all "zeroes", the event has 
happened. If the Event State Field is all hexadecimal 
"F"s^ the event has not happened. If the Event State Field 
contains any other value, cause an invalid instruction 
fault (lEX = 06) and terminate the instruction with no 
further action. 

The machine dependent Lock Status Field of the Lock/Event 
Structure (A) may also be used to represent the status of 
the structure with one value representing owned and 
another representing available. This specification will 
always refer to the Owner Field of the Lock Structure (A) 
with the understanding that some systems may incorporate 
this feature. See Appendix A - Compatibility Notes 
CA.37). 

This instruction may only be executed in Privileged Node. 
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2G.4 LOCK/UNLOCK (L0K)/0P=60 (Continued) 

BF = 00 - UNLOCK 

This varfant releases a Lock and, if any task is waiting 
for this lock, causes an interrupt to the «CP Kernel. 

Read the Lock Structure CA) from nenory. The value of the 
"Lock Owner Field" must equal the current Task Number 
located in absolute memory location 82 or cause an Invalid 
Instruction fault CIEX = 06i and terminate the instruction 
»fth no further action. 

Store zeros into the "Lock Owner Field" of the Lock 
Structure (A) to indicate that this lock is now available. 

Compare the "Lock Number Field" of the Lock Structure (A) 
with the "MCP Canonical Lock Number" field located in the 
Reinstate List Entry for the current task. If they are not 
equal, cause an Invalid Instruction fault (lEX = 06) and 
terminate the Instruction with no further action. 

If the number fields are equal, store the contents of the 
"Lock Number Link Field" of the Lock Structure (A) Into 
the "BCP Canonical Lock Number" field, located in the 
Reinstate List Entry for the current task. 

Examine the "Lock Halter Field" of the Lock Structure (A). 
If it is equal to zero, set the Comparison Flags to EQUAL 
and terminate the Instruction. 
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20.4 LOCK/UNLOCK (L0K)/0P=60 <Continued) 

If the "Lock Waiter Link Field" is not equal to zero, 
execute the foLLowing procedure* 

1. The Reinstate List pointer has been located with a 
Write Hardware Register COP = 65:BF = 00) 
Instruction. The four digit "Lock Waiter Field" of 
the Lock Structure <A) is used as an array subscript 
Into this table to locate a new Reinstate List Entry. 
A sign and Base Indicant character of "C7" and six 
digits of the absolute address of this Reinstate List 
Entry are stored absolute neiiiory location 24 - 31 
(absolute 1X3). 

2.. Store the Released Lock Flag C03) into the 
Instruction Interrupt Cause Descriptor in absolute 
memory locations 32 - 33. 

3. Set the Comparison Flags to HIGH and cause an 

Interrupt procedure to be executed that stores the 

address of the next instruction to be executed in the 
Interrupt Frame. 
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20.4 LOCK/UNLOCK (L0IC)/0P=60 CContinued) 

BF = 01 - UNCOWDITIONAL LOCK 

Tfiis variant competes for the lock specified by the Lock 
Structure CA) and^ if the lock is owned, causes an 
interrupt to the MCP Kernel. 

Read the Lock Structure (A) from nenory. 

Coapare the "Lock Nunber Field" of the Lock Structure (A) 
Mith the "«CP Canonical Lock Nunber" fields located in the 
Reinstate List Entry for the current task. If the "Lock 
Nuaber Field" is less than or equal to the "nCP Canonical 
Lock Nuaber" field, cause an Invalid Instruction fault 
(lEX = 06) and terminate the instruction with no further 
action. 

If the Lock is available> store the current task number (4 
digits), located in absolute meaory location 82, into the 
"Lock Owner Field" and store zeros into the "Lock Waiter 
Link Field" of the Lock Structure (A) and execute the 
fallowing procedure. 

tv Copy the contents of the "HCP Canonical Lock Number" 
field, located in the current Reinstate List Entry, 
Into the "Lock Number Link Field" of the Lock 
Structure (A). 

2. Copy The contents of the "Lock Nuaber Field" of the 
Lock Structure CA) into the "NCP Canonical Lock 
Nuaber" field, located in tlie Reinstate List Entry 
for the current task. 

3. Set the Comparison Flags to EQUAL and terminate the 
instruction. 
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2C.4 LOCK/UNLOCK <L0K)/0P=60 (Continued) 

If the Lock is ovined, execute the following procedure. 

1, Copy the "Lock Owner Field" of the Lock Structure (A) 
into the "Task Number Owning" field iocatea in the 
Reinstate List Entry for the current task. 

2. Copy the "Lock Waiter Link Field" of the Lock 
Structure (A) into the "Next Task in List" field 
located in the Reinstate List Entry for the current 
task. 

3- The four digit "Lock Owner Field" of the Lock 
Structure (A) is used as an array subscript into the 
Reinstate List to locate a new entry. A sign and 
Base Indicant character of "C7" and six digits of the 
absolute address of this Reinstate List Entry are 
stored absolute menory location 24 " 31 (absolute 
1X3). 

4. Store the current Task number, located at absolute 
menory location 82, into the "Lock Waiter Link Field" 
of the Lock Structure (A). 

5- Store the Waiting Lock flag (01) into the "State 
Indicator" field located in the Reinstate List Entry 
for the current task. 

6. Store the Failed Lock Flag (01) into the Instruction 
Interrupt Cause Descriptor in absolute memory 
locations 32 - 33. 

7. Ignore the Trace Mode Bit, Even if in trace node, do 
not perform a Trace Hardware Call following this 
instruction. 

8. Set the Comparison Flags to LOW and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the current instruction address in the Interrupt 
Frame. 
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2C,4 LOCK/UNLOCK (L0K)/0P=60 CContinued) 

BF = 02 - CONDITIONAL LOCK 

This variant attenpts to obtain the lock specified by the 
Lock Structure (A). 

If the Lock is available, perform the following: 

1. Compare the "Lock Number Field" of the Lock Structure 
tA> with the "«CP Canonical Lock Number" field 
Located in the Reinstate List Entry for the current 
task. If the "Lock Number Field" is less than or 
equal to the "MCP Canonical Lock Number" field, cause 
an Invalid Instruction fault (lEX = 06) and terminate 
the instruction »ith no further action. 

2- If the "Lock Number Field" is greater than the "MCP 
Canonical Lock Number, store the current task number 
C4 digits), located in absolute memory location 82, 
into the "Lock Owner Field" and store zeros into the 
"Lock Waiter Link Field" of the Lock Structure CA). 

Sm Copy the contents of the "MCP Canonical Lock Number" 
field,, located in the Reinstate List Entry for the 
current task, into the "Lock Number Link Field" of 
the Lock Structure (A). 

4. Copy the contents of the "Lock Number Field" of the 
Lock Structure (A) into the "MCP Canonical Lock 
Number" field, located in the Reinstate List Entry 
for the current task. 

5. Set the Comparison Flags to EQUAL and terminate the 
instruction. 

If the Lock is owned: 

t. If the "Lock Owner Field" equals the Task Number, set 
the Comparison Flags to LOW and terminate the 
instruction with no further action. If the owner is 
not the current task, set the Comparison Flags to 
HIGH and terminate the instruction with no further 
action. 
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2C.4 LOCK/UNLOCK <LOK)/0P=60 (Continued) 

BF = 04 - EVENT CAUSE 

This variant causes an Event and signals this fact to all 
tasks that are waiting for this event* 

Read the Event Structure CA) fron meaory. If the "Event 
Designator Field" is not ecual to zero, cause an Invalid 
instruction fault <IEX = 06) and terninate the instruction 
with no further action. 

If the Event is in the Happened state. Increment the 
"Event Count Field" by one (if It was originally at the 
maxinun value for the container, set it to zero), set the 
Comparison Flags to Equal and terainate the instruction 
with no further action. 

If the Event is in the Not Happened state, increment the 
"Event Count Field" of the Event structure (A) by one <if 
it was originally at the maximuw value, set it to zero, 
and set the Event State Field to the Happened State. 

Examine the "Event Waiter Link Field" of the Event 
Structure (A). If it is equal to zero, set the Comparison 
Flags to EQUAL and terminate the instruction with no 
further action. 

If the "Event Waiter Link Field" is not equal to zero, 
execute the following procedure. 

1. The four digit "Event Waiter Link Field" of the Event 
Structure (A) is used as an array subscript into the 
Reinstate List to locate a new entry. A sign and 
base indicant character of "C7" and six digits of the 
absolute address of this Reinstate List Entry are 
stored at absolute memory locations 24 '- 31 (absolute 
1X3). 

2. Store the Released Event Flag (04) into the 
Instruction Interrupt Descriptor in absolute memory 
locations 32 - 33. 

3. Set the Comparison Flags to HIGH and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the address of the next instruction to be executed in 
the Interrupt Frame. 
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20.4 LOCK/UNLOCK (L0K)/0P-60 (Continued) 

BF = 05 - EVENT WAIT 

Tfrfs variant wilL cause tii* current task to «ait (i.e. be 
suspended) until the specified event is caused, if it is 
currently in the Not Happened State. 

Read the Event Structure (A) from neqiory. If the "Event 
Designator Field" is not equal to zero, cause an Invalid 
Instruction fault (lEX = 06) and terninate the instruction 
witk no further action. 

If the event is in the H4ppened State, set the Comparison 
Flags to EQUAL and terninate the instruction «ith no 
further action* 

If the event is in the Not Happened State, execute the 
foiloulng procedure. 

1. Copy the "Event Waiter Link Field" of the Event 
Structure CA) into the "Next Task in List" field 
Cocated in the Reinstate List Entry for the current 
task« 

2. Store the current Task nunber, located at absolute 
■e«ory location 82, into the "Event Waiter Link 
Field" of the Event Structure (A). 

3. Store the Waiting Event flag (02) into the "State 
Indicator" field located in the Reinstate List Entry 
for the current task. 

4. Store a Failed Event flag (02) into the Instruction 
Interrupt Cause Descriptor in absolute neaory 
locations 32 - 33. 

5. Set the Conparison Flags to LOW and cause an 
Instruction Interrupt to the NCP Kernel that stores 
the next instruction address in the Interrupt Frame. 
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20.4 LOCK/UNLOCK CL0K)/0P=60 (Continued) 

BF = 06 - EVENT RESET 

This variant resets the Happened State of the event to the 
Not Happened State. 

Read the Event Structure CA) from «emory. If the "Event 
Designator Field" is not equal to zero, cause an Invalid 
Instruction fault (lEX = 06) and tereinate the instruction 
with no further action. 

If the event is in the Not Happened State, set the 
Comparison Flag.s to HIGH and terminate the instruction 
with no further action. 

If the event is in the Happened State, reset the "Event 
State Field" to the Not Happened State and store zeroes 
into the "Event Waiter Link Field" of the Event Structure 
(A). 

Set the Comparison Flags to EQUAL and terminate the 
instruction. 

BF = 07 - EVENT TEST HAPPENED STATUS 

This variant tests whether or not an Event Happened. 

Read the Event Structure (A) from ■emory. If the "Event 
Designator Field" is not equal to zero, cause an Invalid 
Instruction fault (lEX = 06) and terminate the instruction 
with no further action. 

If the event is in the Not Happened State, set the 
Comparison Flags to HIGH and terminate the instruction 
with no further action. 

If the event is in the Happened State, set the Comparison 
Flags to EQUAL and terminate the instruction with no 
further action. 
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20.4 LOCK/UNtOCK (LOK)yoP=60 (Continued) 

BF * 08 - EVENT RESET AND WAIT 

This variant resets an Event Structure to the Not Happened 
state and forces the current task to wait (e«g-# become 
suspended) unit the event lias been caused. 

Read the Event Structure <A) from nenory. If the "Event 
Oesignatar Field" is not equal to zerd»t cause an Invalid 
Instruction fault (lEX - 06) and terminate the instruction 
with not further action. 

Reset the Event State Field to the Not Happened State, 
then execute the following procedure. 

t. Copy the "Event Waiter Link Field" of the Event 
Structure (A) into the "Next Task In List" field 
iocated In the Reinstate List Entry for the current 
task. 

2. Store the Current Task Nupber located in the current 
Reinstate List Entry into the "Event Waiter Link 
Fietd" of the Event Structure (A). 

3- Store the Waiting Event flag t02) into the "State 
Indicator" field located in the Reinstate List Entry 
for the current task. 

4. Store the Failed Event flag (02) Into the Instruction 
Interrupt Cause Descriptor in absolute aefliory 
locations 32 - 33. 

5. Set the Comparison Flags to "Low" and cause an 
Instruction Interrupt- to the ncP Kernel that stores 
the next instruction address in the Interrupt Frane. 
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20-4 LOCK/UNLOCK {L0K)/0P=60 (Continued) 

BF = 09 - EVENT CAUSE AND RESET 

This variant causes an Event, allowing any tasks which 
were waiting for the event to continue processing, and 
Leaves the Event Structure in the Not Happened state. 

Read the Event Structure <A) from meinory. If the "Event 
Designator Field" is not equal to zero, cause an Invalid 
Instruction fault (lEX = 06) and terminate the instruction 
with no further action. 

Increment the "Event Count Field" by one. Reset the Event 
State Field to the Not Happened state. 

Examine the "Event Waiter Link Field" of the Event 
Structure (A). If it is equal to zero, set the Comparison 
Flags to "Equal" and terminate the instruction with no 
further action. 

If the "Event Waiter Link Field" is not equal to zero, 
execute the following procedure. 

1.^ The four-digit "Event Waiter Link Field" of the Event 
Structure <A) is used as an array subscript into the 
Reinstate List to locate a new entry. A sign and base 
indicant character of "C7" and six digits of the 
absolute address of this Reinstate List Entry are 
stored at absolute memory locations 24 - 31 (absolute 
I X3) . 

2. Store the Released Event flag (04) into the 
Instruction Interrupt Descriptor in absolute memory 
locations 32 - 33* 

3. Set the Comparison Flags to "High" and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the address of the next instruction to be executed to 
be saved in the Interrupt Frame. 
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20.5 INITIALIZE LOCK/EVENT STRUCTURES (ILS)/0P=69 
Foraat 



V OF \ AF J BF I A I B I 

OP = d9 

AF « Length of the A operand In digits. AF say be 
specified as indirect or as a Literal. Value has to 
be t(, 4^ or 6, otherwise an Invalid Instruction fault 
(lEX - 20) will be caused. 

BF - Instruction Variant and aa/ be indirect. 

Variant Function 



02 Counted Wait 
01 Create Lock 
00 Create Event 

AtL other BF values are reserved and will cause an 
Invalid Instruction fault (lEX = 26) if used. 

Address of the initial state data for the Event/Lock 
being initialized or used. The address nay be 
indexed, indirect^ or extended. The final address 
controller aust be UN or an Invalid Instruction fault 
will be caused (lEX = 03). If "BF" is 00# this is 
the address of a Boolean value which deternines 
whether the Event Structure being created will 
initialty be in the Happened state or in the Not 
Happened state.. If "BF" is 01, this is the address of 
the canonical nunber for the created Lock Structure. 
If "BF" is 02, this is the address of the count value 
to be used to deter«ine whether to Wait or not. 
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2C.5 INITIALIZE LOCK/EVENT STRUCTURES CILS)/0P=69 (Continued) 

e = Address of the Event/Lock Structure being 
initializect. The address may be indexed, inairect, or 
extended. The final address controLLer must be UN or 
an Invalid Instruction fault will be caused 
(lEX « 03)» If "BF" is 00 or 02, this is the address 
of an Event Structure- If "B F" is 01, this is the 
address of a Lock Structure. 

Function 

This instruction creates and initializes a Lock Structure 
or an Event Structure in memory, or performs a counted 
wait on event. This instruction nay only be executed in 
privileged node. 
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20.5 INITIALIZE LOCK/EVENT STRUCTURES <ILS)/0P=69 tContinued) 
BF = 00 - CREATE EVENT 

This: warrant creates an Evert Structure In either the 
Happened state or the Not Happened State. 

If the A Operand is non-zero (Boolean true), create an 
Event Structure at the B Address in the Happened state. If 
the A Operand is zero CBoolean false), create the Event 
Structure In the Not Happened state. All other fields in 
the event are cleared to zeroes and the coeparlson flags 
reaain unchanged. 

BF = 01 - CREATE LOCK . 

This variant creates a Lock Structure in the available 
state with a canonical Lock Number as specified by the A 
Operand. . 

If the A Operand is zero, cause an Invalid Instruction 
fault CIEX « 06) ana tereinate the instruction with no 
further action. If it contains undigits, cause an Invalid 
Instrruction fault (lEX = 07) and terminate the instruction 
w-rth no further action. 

Create a Lock Structure in the processor-dependent 
evailable state, with the "Lock Number field" set to the 
value provideu by the A Operand and ail other fields 
cleared to zero. 

The comparison flags remain unchanged. 
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2G»5 INITIALIZE LOCK/EVENT STRUCTURES <ILS)/0P=69 (Continued) 
BF = 02 - COUNTED WAIT 

This variant uses the count provided by the A Operand as a 
guard to determine whether to perform the "Wait" function 
on the Event Structure described by the B Address. 

Read the Event Structure (B) from memory. If the "Event 
Designator Field" is not equal to zero, cause an Invalid 
Instruction fault (lEX = 06) and terminate the instruction 
H-fth no further action. 

Read the 6-digit A Operand from memory. If the value of 
the A Operand is not equal to the "Event Count Field" in 
the Event Structure (B), set the comparison flags to equal 
and terminate the instruction «ith no further action. 

If the value of the 6-digit A operand is equal to the 
"Event Count Field" in the Event Structure <8), examine 
the processor-dependent state of the Event. If it is in 
the Happened state^ set the comparison flags to EQUAL and 
terminate the instruction with no further action. If it 
is in the Not Happened state, execute the following 
procedure. 

1. Copy the "Event Waiter Link Field" of the Event 
Structure (A) into the "Next Task In List" field 
located in the Reinstate List Entry for the current 
task. 

2. Store the Current Task Number located in the current 
Reinstate List Entry into the "Event Waiter Link 
Field" of the Event Structure CA>. 

5. Store the Waiting Event flag (02) into the "State 
Indicator" field located in the Reinstate List Entry 
for the current task. 

4.. Store a Failed Event flag (02) into the Instruction 
Interrupt Cause Descriptor in absolute memory 
locations 32 - 33- 

S. Set the Comparison Flags to LOW and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the next instruction address in the Interrupt Frame. 

— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



m 



I 

BURROUGHS CORPORATION ♦ + 1997 5390 

YSTEK OEVELOPHEMT GROUP | 

ASAOENA PLANT 1 V SERIES INSTRUCTION SET 

I 

4. — — — - — — _ — ____ 

COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV, A PAGE 352 



20.6 MOVE LOCK STRTUCTURES <MLS)/0P=6A 
For«at 



I OP I AF I BF 1 A I B I 

4— —4- -+— — + + + 

OP s 6A 

AF s Unused and Reserved, but nay be specified as an 
Indfrect Fteid length. A literal flag will cause an 
Invalid Instruction fault (lEX = 21).- 

BF » Instruction Variant and may be indirect. 

Variant Function 



01 Hove Lock Owner 
00 Hove Event Count 

A s Address of the Lock Structure or Event Structure. 
Address may be indexed*^ indirect, or extended. The 
finai address controller must be UN or an Invalid 
Instruction fault will be caused (I EX - 03). 

B = Address of the receiving field for the information 
being moved from the Lock Structure/Event Structure. 
The address may be indexed, indirect, or extended. 
Tke final address controller must be UN or an Invalid 
Instruction fault will be caused <IEX = 03). 

Function 

This operator moves the specified piece of state from an 
Event Structure (BF = 00) or a Lock Structure (BF =01) to 
an identically sized destination field. This instruction 
may only be executed in privileged mode. 
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2C.6 MOVE LOCK STRTUCTURES <nLS)/0P=6A (Continued) 

BF = 00 - MOVE EVENT COUNT 

Read the Event Structure (A) from memory. If the "Event 

Designator Field** is not equal to zero, cause an Invalid 

Instruction falult (lEX = 06) and ter«inate the 
instruction with no further action. 

If the "Event Count Field" contains undigits, cause an 
Invalid Instruction Fault (lEX = 07) and terainate the 
instruction with no further action. 

Move the 6 digit "Event Count field" from the Event 
Structure (A) to the 6 digit destination field specified 
by the B Address. 

BF = 01 - ROVE LOCK OWNER 

Read the Lock Structure CA) fro» memory. If the "Lock 
Number Field" is equal to zero, cause an Invalid 
Instruction fault (lEX = 06) and terminate the instruction 
with no further action- If the "Lock Number Field" 
contains undigits, cause an Invalid Instruction Fault 
(lEX = 07) and terminate the instruction with no further 
action. 

If the "Lock Number Field" is not equal to zero or 
contains no undigits, move the 4 digit Lock Owner Field 
from the Lock Structure (A) to the 4 digit destination 
field specified by the B Address. 
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20.7 WRITE HARDWARE REGISTERS (WHR)/0P=65 
Format 



t OP I *F I BF 1 A I 

OP = 65 

AF - Unused ft reserved, but aay be specified as an 
indirect field length. A literal flag will cause an 
Invalid Instruction fault CIEX s 21). 

BF - Variant and «ay be specified as an indirect field 
length. The foltouing variations nay' be specified by 
this field after any Indirect Field Length has been 
resolved^ 

BF s 00 REINSTATE LIST ADDRESS 

Use the "A**^ operand to locate the nine digit absolute 
■eiBory address of the Reinstate List pointer. See 
Appendix A - Coitpatibility Notes (A.38>. Recalculate 
any references based on the Reinstate List pointer. 
See Appendix A - Compatibility Notes (A.43}. 

BF = 01 SNAP PICTURE ADDRESS 

Use the **A'* operand to locate the nine digit absolute 
aenory address of the Snap Picture. Snap Picture 
Enable will be set to "one". 
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2G.7 WRITE HARDWARE REGISTERS tWHR)/0P=65 <Continued) 

BF = 02 HEMORY ERROR REPORT ADDRESS. 

Use the "A" operand to Locate the nine digit absolute 
meiRory address of the Me«ory Error Report. Memory 
Error Report Enable will be set to a "one" and Hemory 
Error Report Pending will be set to "zero". Different 
processors have different requirements for the Memory 
Error Report. See Appendix A - Conpatibility Notes 
(A, 31). 

BF = 05 HEMORY AREA STATUS TABLE ADDRESS 

Use the "A" operand to locate tlie nine digit absolute 
■eaiory address of the Memory Area Status Table. 
Recalculate any references based on this pointer. 

OTHER BF VALUES 

The use of all other BF values is reserved and will 
cause an Invalid Instruction fault (lEX = 26). 

A s Address, in menory, of the data field. The address 
■ay be indexed, indirect or extended. The final 
address controller must equal UN or cause an Invalid 
Instruction fault (lEX = 03). 

If any of the address values contained in the "A" 
data field are invalid (undigits), cause an Address 
Error fault (AEX = 34). 

Note that certain task state is loaded by the processor 
wljen executing this instruction. See Section 4.1 for more 
details. 

This instruction may only be executed in Privileged Mode. 
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2tr.8 SET NODE (SNF)/0P=47 

Fomat 

V OP I AF8F I 

OP = 47 
AFBF = Unused and ignored. 
Function- 



The Set Node Instruction performs no useful operation. 
See Appendix A - ConpatibiUty Notes (A»24). 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



+- 



BURROUGHS CORPORATION •• ~+ 1997 5390 

SYSTEW DEVELOPMENT GROUP I 

PASADENA PLANT 1 V SERIES INSTRUCTION SET 

I 

COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 357 



20-9 FAIL (BAO>/OP=AB 

Format 



I OP I AF I BF I A 1 

OP = AB 

AF « Unused and ignored. The literal and indirect -field 
tength flags **ilt be ignored. 

BF = Unused and ignored. The indirect field length flag 
will be ignored. 

A « Unused and ignored. The indirect, extented and 
indexed flags will be ignored. 

Function 



The Fail instruction causes an intentional Invalid 
Instruction fault (lEX = 01). The instruction will not be 
examined for any invalid address constraints. 
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2C.ro SVSTEN STATUS (SST)/0P=99 
Foraat 



Y 0P I frF I BF I A r 

OP * 99 

AF « Unused and reserved. Hay be specified as an indirect 
field length. A literal flag wili cause an Invalid 
Instruction fault (lEX = 21). 

BF s Status Variant. Way be specified as an indirect field 
length. 

VARIANT FUNCTION 



00 STATUS INOICATIORS 

01 SlfSTEH I/O 

The use of all other BF valuls is reserved and will 
cause an Invalid Instruction fault (lEX = 26). 

A - Address of the Status data field. Address nay be 
indexed, indirect or extended. The final address 
controller nust equal UA or cause an Invalid 
Instruction fault (lEX = 03). 

Function 



The System Status instruction stores the number of bytes 

of status, as specified betou, into the specified aenory 
location CA). 

This Instruction nay only be executed in Privileged Mode. 
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00 


4-7 


00 


3 


00 


2 


00 


1 


00 






20.10 SYSTEM STATUS (SST)/0P=99 (Continued) 
BF = 00 SYSTEM STATUS 

The System Status is stored in aemory in the following 
fcrnat: 

INFORMATION BYTE BIT 

Reserved (0) 

Me«ory Error Report Status 

Reserved 

Teaperature Warning Status 

Voltage Warning Status 

Machine Dependent Data 01-99 ALL * 

Note - The lowest memory address = 00 

* See Appendix A - Compatibility Notes (A. 40). 

8f = 01 SYSTEM I/O 

The System I/O is stored in memory in the following 
format: 

INFORMATION EBCDIC BYTES 

Processor Type 
Specification Level 
Shared System Number 
Multiple Processor Number 
Serial Number 
Memory Size 
Firmware Level 
Reserved (00 00) 

Note - The lowest memory address - 00 

* See Appendix A - Compatibility Notes (A. 40). 

The Firmware Level field of the System I/O must use the 
character "FF" to indicate the end of data within the 
field. 



00-09 


* 


10-19 


* 


20-21 




22-23 




24-33 


* 


34-49 




50-97 


* 


98-99 
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20vra.1 STATUS INDICATORS 



The Status Indicators are described in the following 
pftrasraphs. 

WEmnr error report status 

This bit is set to indicate that a Menory Error Report has 
been stored In meoiory at a location that has been 
previously been set with a Write Hardware Register 
instruction (OP = 65rBF = 02), 

VOLTAGE UARNING STATUS 

This bit is set to indicate that the Systea input Voltage 
is le&s than a preset value* This condition does not 
cause a power-off cycle. This bit wilt be true as long as 
the warning condition exists. 

TEMPERATURE WARNING STATUS 

This bit is set to indicate that the Systen Temperature 
has exceeded a preset value. This condition does not 
cause a power-off cycle. This bit will be true as long as 
the warning condition exists. 
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21 STRING INSTRUCTIONS 



String^ Instructions operate on large data fields that are 
described by string descriptors that are found in meaory 
at the locations specified by the "A" and "B" instruction 
addresses* 

The format of the string descriptor is as follows: 

INFORHfrTION DIGITS 

Reserved 00-01 

Enwlronnent Number 02-07 

Memory Area Number 08-09 

String Begin Address (S8A) 10-15 

String End Address <SEA) 16-21 

Container Begin Address CC8A) 22-27 

Container End Address CCEA) 28-33 

Note: - the lowest memory address = 00 

the •4* bit of the most significant digit of the 
Instruction field length (AF/8F) contains the Memory Area 
Variant. 

If the Memory Area Variant is not set, then the 
Environment Number and the Memory Area Number contained in 
the string descriptor must be resolved to point to the 
selected Memory Area Table entry. 

If the Memory Area Variant is set, then the addresses 
contained within the string descriptor are relative to the 
base of the same Memory Area that is specified for the 
address of the string descriptor. 

If the first digit of the Environment Number is equal to a 
"D" or if the Environment Number is equal to "0" and the 
processor is not in Privileged Mode, cause an Invalid 
Instruction fault CIEX = 32) and terminate the instruction 
»ith no further action- Otherwise, resolve the Memory 
Area Table entry pointed to by the Environment Number and 
Memory Area Number in the string descriptor. 
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21 



STRING INSTRUCTIONS (Continued) 



If the resolved MAT entry type digit indicates an 
Original entry^ use the Base and Limit addresses 
contained in the entry to locate the string. 

If the resolved MAT entry type digit indicates an 
Unused entry, cause an Address Error (AEX = 50) fault 
titat wiLl store the Instruction address of the String 
instruction in the resuttant Hardware Call procedure 
and terKinate the instruction »«ith no further action. 

If the resolved MAT entry type digit indicates a 
Memory Area Fault entry, cause a Hard Memory Area 
Fault that will store the address of the next 
instruction to be executed In the resultant Hardware 
Call procedure. The Environment Number, Memory Area 
Number, and Task Number that point to this Memory 
Area Table entry will be stored as stack parameters 
in the resultant Hardware Call procedure. 

This procedure is repeated for each of the operands. 



STRING 

BEGIN 

ADDRESS 

STRING 

END 

ADDRESS 



- The sIk digit address, relative to the 
specified memory area, of the first digit of the 
string. 

- The six digit address, relative to the 
specified memory area, of the first digit beyond 
the end of the string. 



CONTAINER - The six digit address, relative to the specified 
BEGIN memory area, of the area allocated to contain 
ADDRESS the specified string. 



CONTAINER - 

END 

ADDRESS 



The six digit address, relative to the specified 
memory area, of the first digit beyond the area 
allocateii to contain the specified string. 
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21.1 nOVE STRING («VS)/OP=AO 
Fornat 



1 OP t AF I BF I A I B I 

OP = AO 

AF * Source field variant. AF way be indirect but a 
literal flag wilt cause an Invalid Instruction fault 
CIEX = 21). 

The least significant digit is the Update Variant. A 
value of "0" indicates that no Update should take 
place. A value of "I" indicates that an update of 
the source string begin adaress should take place. 
The use of all other AFL values is reserved and will 
cause an Invalid Instruction fault (lEX = 25). 

The Bost significant digit is the Memory Area 
Variant. A value of "0" Indicates that the Me»ory 
Area specified by the Environment Nuaber and the 
Memory Area Number contained in the source string 
descriptor (A) is to be used for the addresses 
contained within the source string descriptor. A 
value of "4" indicates that the Memory Area specified 
for the source string descriptor <A) is to be used 
for the addresses contained within the source string 
descriptor. The use of all other AFH values is 
reserved and will cause an Invalid Instruction fault 
HEX = 25). 
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21.T MOVE STRING (HVS)/OP=AO CContTfiued> 

BF = Destination field variant. BF may be indirect. 

The two least sigrrif leant bits of the aost 
sfgnificant digit of BF contain the Substring Select 
variant and are coded to select a substring from the 
destination string. The possible selections are: 

SUB>STRING RANGE VALUE 

Container Begin => Container End 3 

Reserved 2 

String End => Container End t 

String Begin => String End 

The "4" bit of the aost significant digit of BF is 
the Menory Area Variant. If the variant is equal to 
••a% the Mesory Area specifieo by the Environnent 
Nunber and the Menory Area Nunber contained in the 
destination string descriptor (B) is to be used for 
the addresses contained within the destination string 
descriptor. If the variant is equal to "t**, the 
Meaory Area specified for the destination string 
descriptor (B) is to be used for the addresses 
contained within the destination string descriptor. 

The least significant digit of BF is the Update 
Variant, A value of "O" indicates that no update of 
the destination string begin address should take 
p^lace. A value of "1" indicates that an update 
should take place. 

The use of all other BF values is reserved and will 
cause an Invalid Instruction fault (lEX - 26>» 
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21.1 MOVE STRING (MVS)/OP=A0 (Continued) 

A - Address of the source string descriptor. Address may 
be indexed^ Indirect or extended. The final address 
controller must specify UN or cause an Invalid 
Instruction fault (lEX «03)- 

B = Address of the destination string descriptor. 
Address may be indexed, indirect or extended. The 
final address controller specifies ttie padding 
variant as follows: 

PA«01N& VARIANT B-CONTROLLER 



Pad with rero CUK) 

Mo padding 1 CSn) 

Pad with blank (40) . 2 CUA) 
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21.1 HOVE STRING (MVS)/OP=AO (Continued) 
Function 

The Hove String instruction wilt itove the string begin to 
string end substring frow a iocation specified by the 
source string descriptor (A) to a location specified by 
the destination string descriptor (B) and the string 
select variant <BF). If padding is required in the 
destination, it i*fll be specified by the Padding variant 
(BCJ./ Datsi will not be read fro« a string end address or 
written^ fnta the string end address or the container end 
address. 

If the source substring begin address is greater than the 
source substring end aodress, cause an Address Error fault 
CAEX « OT) and terminate the instruction with no further 
action. 

If the destination substring begin address is greater than 
the destination substring end address, cause an Address 
Error fault (AEX - Q1) and terminate the instruction with 
ho further action. 

If the Update bit in "AF" is equal to a "zero", the source 
string descriptor will not be changed. 

If the Update bit in "AF" is equal to a "one", the String 
Begin Address in the source string descriptor is set to 
point to one digit beyond the last digit moved. 

If the Update bit in "8F" is equal to a "zero", the 
destination string descriptor will not be changed. 

If the Update bit in "BF" is equal to a "one", the String 
End Address in the destination string descriptor is set to 
point to one digit beyond the last digit written. 

If the Update bit in "BF" is equal to a "one" and the 
Sub-string Select bits are equal to "3" CGBA »> CEA), the 
String Begin Address in the destination string descriptor 
Is set to the same value as the Container Begin Address. 
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21.T HOVE STRING («VS)/OP=A0 tContinued) 

EQUAL LENGTHS 

If the source and destination lengths are equal the source 
substring will be moved to the destination substring and 
the CoBparison Flags Mill be set to EQUAL. 

SOURCE LONGER THAN DESTINATION 

If the source Length is longer than the destination 
lengthy then a length corresponding to the destination 
length will be aoved fro* the left justified source 
substring to the destination substring and the Comparison 
Flags will be set to HIGH. 

SOURCE SHORTER THAN DESTINATION 

If the source length is shorter than the destination 
length, then a length corresponding to the source length 
will be moved from the source substring to the left 
justified destination substring. The "B" address 
controller bits will determine if padding is required and 
what type of padding is reouired. 

If the "B" address controller is equal to "1", then no 
padding takes place and the Comparison Flags are set to 
LOU. 

If the "B" address controller is equal to "0", then the 
remaining digits in the destination string are padded with 
zeros and the Comparison Flags are set to EQUAL. 

If the "B" address controller is equal to "2", then the 
remaining digits in the destination string are padded with 
blanks (40) and the Comparison Flags are set to EQUAL. If 
there are an odd number of digits remaining in the 
destination string, cause an Invalid Instruction fault 
(lEX = 07) and terminate the instruction without updating 
the pointers. 
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2t.1 noVE STRING (nvS)/OP=AO (Continued) 
Nu4t Strings 



If the source string is a null (SBA^SEA)^ then the 
destination field will be filled uith the padding 
character specified by the "B" address controller. If the 
destination string is a null, the Comparison Flags bill be 
set HIGH and the instruction will terminate with no 
further action. If both the source string and the 
destination string are null, the Comparison Flags will be 
set to EQUAL and the instruction will terminate with no 
further action. 

Overlap 



String containers and descriptors that occupy any of the 
same memory locations will produce unspecified results 
that may vary from processor model to processor model. 

Partial overlapping string containers will produce 
unspecified results that may vary from processor model to 
processor model. 

Partial overlapping descriptors will produce unspecified 
results that may vary from processor model to processor 
model. 

Total overlap of string containers is permitted. 

Total overlap of descriptors (A - b) is permitted. The 
hardware is restricted to not update the source descriptor 
before the destination descriptor has been acquired. 

Partial overlap of substrings will produce unspecified 
results unless the destination substring select bits equal 
"3" (CBA => CEA) and the descriptors totally overlap 
CA = B), in which case the string is normalized by moving 
the string to the left and filling the container with the 
padding characters specified by the **B** address 
controller. 
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21.2 COMPARE STRING (CPS)/OP=Ar 
Format 



r OP J AF I 8F I A I 8 I 



OP = At 

Af = A Meaory Area Variant. AF may be indirect but a 
literal flag wilt cause an Invalid Instruction fault 
€IEX = 21). The most significant digit is the Memory 
Area Variant. A value of "0" indicates that the 
Henory Area specified by the Environ«ent Number and 
the Be«ory Area Number contained in the first string 
descriptor CA) is to be used for the addresses 
contained within the first string descriptor. A 
value of "4" indicates that the Memory Area specified 
for the first string descriptor (A) is to be used for 
the addresses contained within the first string 
descriptor. The use of all other AF values is 
reserved and wilt cause an Invalid Instruction fault 
(lEX = 25)^ 

Bf « B Memory Area Variant. BF may be indirect. The most 
significant digit is the Memory Area Variant, A 
value of "0" indicates that the Memory Area specified 
by the Environment Number and the Memory Area Number 
contained in the second string descriptor (B) is to 
be used for the addresses contained within the second 
string descriptor. A value of **4" indicates that the 
Memory Area specified for the second string 
descriptor (B) is to be used for the addresses 
contained within the second string descriptor. The 
use of all other BP values is reserved and will cause 
an Invalid Instruction fault (lEX = 26)^ 
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2T.2 COMPARE STRING <CPS)/OP=At CContinued) 

A = Address of the first string descriptor. Address may 
be indexed, indirect or extended* The final address 
controtter must specify UN or cause an Invalid 
Instruction fault (IJEX = 03). 

B « Address of the second string descriptor. Address may 
be indexed, indirect or extended. The final address 
controller specifies the padding variant as follows: 

PAO«IN& VARIANT B-CONTROLLER 

Pad with zero <UN) 

Na padding 1 (SN) 

Pad w^itb blank (40) 2 CUA) 

Function 



The Compare String instruction will conpare the binary 
values of the substring defined by the String Begin and 
end Addresses specified by the "A* string descriptor to 
the substring defined by the String Begin and End 
Addresses specified by the "B" string descriptor and set 
the Coaparison Flags EQUAL if the strings are identical, 
HIGH if the "A" string is of greater value than the "B" 
string, and LOW if the "A" string is of lesser value than 
the "B** string. No coapare will take place on the data 
located at the string end address. 
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21«2 COMPARE STRING, (CPS)/0P=A1 {Continued) 

If a String Begin Address is greater than the String End 
Address^ cause an Address Error fault CAEX = 01) and 
terminate the instruction hith no further action. 

The coaparlson of two null strings {strings of zero 
Length) will cause the Comparison Flags to be set to 
EQUAL. 

If the source and destination lengths are equal the 
strings will be compared and the Coaparison Flags will be 

'. set . 

If the Lengths are unequal, the co»parison will be 
dependent on the value of the "B" address controller. 

If the "B" address controller is equal to "1", the longer 
» string will be compared to the shorter string for the 
length of the shorter string only. However, for this case 
of no padding, comparison with a null string will always 
set the Conpartson Flags EQUAL. 

If th« "B" address controller is equal to "0", the longer 
string will be compared to the shorter string for the 
length of the shorter string then the remainder of the 
longer string will be compared against zeros. (For 
comparison with a null string, the non-null string will be 
compared entirely against zeroes.) 

If the "B" address controller is equal to "2", the longer 
string will be compared to the shorter string for the 
length of the shorter string then the remainder of the 
longer string will be compared against blank {40) 
characters. CFor comparison with a null string, the 
non-null string will be compared entirely against blank 
characters.) 

Overlap 



Partial overlapping descriptors will produce unspecified 
results that may vary from processor model to processor 
model. 
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2t..y H^SH STRING (HSHJ/0P-A2 
Foraat 



r OP I AF I BF I A I B r 

OP = A2 

Af = A Neaory Area Variant. *F may be indrrect but a 
literal flag will cause an Invalid Instruction fault 
CIEX = 21). A value of "00" indicates that the 
Weaory Area specified by the Environnent Nuiiber and 
the MeMory Area Nuoiber contained in the source string 
descriptor (A) is to be ]used for the addresses 
contained within the source string descriptor. A 
value of "40" indicates that the Menory Area 
specified for the source string descriptor (A) is to 
be used for the addresses contained within the source 
string descriptor. The use of all other AF values Is 
reserved and will cause an Invalid Instruction fault 
CIEX = 25). 

BF » Length of the "B" field. A value of "00" is equal to 
a length of 100 digits. BF nay be indirect. 

Jl = Address of the source string descriptor. Address nay 
be indexed^ indirect or extended. The final address 
controller aust specify UN or cause an Invalid 
Instruction fault HEX = 03). 

B = Address of the destination hash key field. Address 
aay be indexed, indirect or extended;. The final 
address controller aust specify UN or cause an 
Invalid Instruction fault CIEX * 03) • 
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2T»5 HAStt STRING (HSH)/0P=A2 CContinuedy 
Furtction 



The Hash String Instruction wilt produce a hash key of 
"BF" digits based on the string defined by the String 
Begin and End Addresses specified by the "A" string 
descriptor and store the key in the tiemory location 
specified- by the "B** address. 

tf the String Begin Address is greater than the String End 
Address, cause an Address Error fautt CAEX = OIJ and 
terainate the instruction uith no further action. 

If the length of tl»e source .string is less than the length 
of the destination field CBF)v the data froa the source 
string u^ill be noved to the destination data field and the 
regaining destination data field xill be filled with 
trailing zeros. 

If the. Length of the source string is equal to the length 
of the destination field CBF)^ the data fron the source 
string will be moved to the destination data field and the 
Instruction will terminate with no further action. 
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21.3 



HASH STRINS (HSH)/0P*A2 (Continued) 



The hashing algorithn requires that successive "8F" 
anount^^^ of the specified string are Exclusive OR*ed and 
the result stored in meiiory. The follouing steps 
ittustrate one aethod of perforafng this algorithn. 

1. Using the String Begin Address as the source address, 
■ove "BF" digits fro* the string to the **B" field in 

..■■■ memory m^ ■ 

2. Increment the source address by "8F". 

3. Perforr an Exclusive OR of "BF" digits specified by 
the source address and the "8" field in aeaory. 

A. Store the result in the "B" field in nenory. 

5.^ Increaent the source address by "BF" and repeat Steps 
3 - 5 until the difference between the source address 
and the String End Address is lero or less than "BF". 



If the difference 
complete. 



is zero the 



instruction 



is 



If the difference is less than "BF", then perform the 
next Exclusive OR with only the difference amount. 

Store the result in the "B" field in memory leaving 
the remeinder of the "B" field as it was previously 
and terminate the instruction. 



Overlap 



Any overlap of the "B" operand with the descriptor or the 
string produces unspecified results. 
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22 RESERVED MEMORY 



22»t KERNEL DATA AREA 



Tire following areas of absolute meaory are reserved for 
the purposes Indicated. 

Absolute 
Menory Address Purpose 



Off-39 Indirect Field Length 

00-07 Undefined 

08-15 Ind«x Register One (1X1) 

16-23 Index Register Two (1X2) 

24-31 Index Register Three 11X3) 

21-22 Interrupts Occured Code 

32—33 Instruction Interrupt Cause Descriptor 

34-35 MCP Kernel Request Code 

38-39 SCAN Result Storage 

40-45 Kernel Stack Pointer 

46-47 Breakpoint Pattern for Kernel 

4S HALT Execution Digit 

49 Internal I/O Mask 

50-71 Unused 

72-81 R/D Storage Area 

82-85 Current Task Nunber 

86-93 Reserved 

94-99 Kernel Interrupt Branch Address 

T00-r111 Channel "CO" Result Descriptor 

and Link 

120-131 Channel "01" Result Descriptor 

and Link 



1640-1651 Channel "77" Result Descriptor 

and Link 
8000-8039 MCP Kernel Request Data 
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COHPANY CONFIDENTIAL SYSTEH DESIGN SPECIFICATION REV. A PAGE 576 



F^fawre Z^Qr^l? C^aftnei FOr«atr 



i01|02i03]04J05j06i07i08|09|10|11]12|13l14|iSiT6]17]18l19|2Gl 

I t^ I I I 

|< R/0 >|< LINK — >|< R/0 >|< HCP USAGE- >| 



flenory address for channel "nn" Result Descriptor and Link equals; 

20 » Channel »nn" + 100. 
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12,2 



RESERVED MEMORY RELATIVE TO THE MCP DATA AREA 



Each task has the 
(Environnent #0^ 
inaicated. 



following areas 
Me«ory Area #Q) 



of its 
reserved 



MCP 
for 



Data Area 
the purpose 



Relative 
Memory Address 



Pt/rpose 



00-39 


Indirect Field Length 


Og-f 5 


. Index Reg-ister One 


tixt> 


16-23 


Index Register Two 


(1X2) 


24-31 


Index Register Thre« 


! (1X3) 


38-19 


SCAN Result Storage 




40-45 


Stack Pointer 




46-47 


Breakpoint Bit Pattern 


48-49 


Edit Table Entry 




50-51 


Edit Table Entry 1 




52-53 


Edit Table Entry 2 




54-55 


Edit Table Entry 3 




56-57 


Edit Table Entry 4 




58-59 


Edit Table Entry 5 




60-61 


^ Edit Table Entry 6 




62-63 


Edit Table Entry 7 




64-65 


Trap Enable IFF) 




66-71 


Trap Address 




72-81 


R/D Storage Area 




82-85 


Task Nunber 




86 


Reserved 




87-92 


Hyper Call Function 


Table Pointe 


93 


Reserved 




94-99 


Hyper. CaLl Function 


Table Limit 
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APPENDIX A - COMPATIBILITY NOTES 



INTRODUCTION 



Th« Main body of this specification describes the machine 
independent behavior of a famiiy of coaputers built with 
the V-Series operating systea architecture. Alt nenbers 
of the faarily exhibit the operational characteristics 
described in the main body. Previously supported user 
prograas are still supported by this architecure, however, 
«ti of the prior priviteged instructions have been changed 
or modified so that only a V-Series operating system 
be executed with the describle instructions. 



nay 



The purpose of this appendix is to describe and contrast 
the machine dependent behavior of various nedium systems 
processors as applied to the specified instructions. 

Note: In the descriptions that follow, the phrase 
"results are unpredictable" means that the 
instruction nay not get the same results from 
execution to execution due to the parallel access 
bidding by multiple requesters, the fact that input 
operands may not be fully buffered before writing, 
and the requirement that in some cases multiple 
memory modules must be available for a read. 



A, 01 



RELATED SPECIFICATIONS 



V3 



PS 


1994 


2382 


SDS 


1987 


1193 


EDS 


1983 


6915 


EDS 


1990 


9431 



V30Q System 

V300 Architecture 

V300 lOP 

V300 SNAP 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



A-C2 CPA 



•Use of SN data types or mixed UA, UN data types may 
produce incompatible results." 

B4800 - Mixed UN, UA data types: 

Eacfr digit of UN field is appended to a zero digit 
to produce a character of the form Od which is 
compared against the other operand's character. 

SN data typei 

The 84800 treats this exactly as if it «ere UN 
(eg. 7 SN is treated as if 7 UN). 

B2900 - Both operand data types must be the same, or else 
B3900 it is treated as an Invalid Instruction. SN is 
treated as UN. 

B4900 - If the data types are not both UA or both UN, 
execution of the Instruction results in a BCT to 
94 with Invalid Instruction set in the processor 
R/D. 

V3 - If the data types are not both UA or both UN, 
execution of the instruction results in a Hardware 
Call procedure with an Invalid Instruction fault 
(I EX = 03). 
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APPENOIX A - COMPATIBILITY MOTES (Continued) 



A,Cy MVA 



"When the "A* and "B" con trotters indicate UA data, the 
field lengths are equal CAF=BF)v^ and the final "B" address 
is within the "A" data field (address "A" to "A" + 2 x 
AF), the source data field between tlie "A" and "B" address 
i*ilt be repeated throughout the destination field." 

"Cases of overlapping "A» and "B% other than, described 
above, «ay produce inconpatible results." 

B4800 - UN^UN or SN-SNt 



Source data between "A" and "8" addresses will be 
repticated in "B". Rules for padding or 

truncation remain the sa«e. 

UA-UA: 

AF does not have to eaual 8F for replication. 

Mixed data types cause unusual results. 

82900— In all cases,, other than the one described, no 
83900 replication will take place. The result field 

will contain tfre sane data as if there were 

no overlap. 

849C0 - Saae as B2900/83900 except that partial 

V3 overlapping the literal field wilt cause the 

result field to contain the sane data as if there 

were no overlap. 
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ddresses wiLt be 
for padding or 



APPEHOXX A - COHPATIBILITY NOTES (Continued) 

A^-.G4 .. RVN. 

A.O«.t "Cases of overLapping "A" and "B"^ other than described 
above, »ay produce rncoBpatible results.** 

B4800 - UN-UN, SN-SN OP UA-UA: 

Source data between "A" and "B" a 
repUcated fn "B'''^ Rates 
truncation re«ain the sa«e» 

Mixed data types cause unusual results. 

B29Q0 - In all cases, other than the one described, no 
B3900 replication uilt take place. The result field 
B490a urll contain the sane data as if there were no 
V3 overlap. 

A.04.2 "Hove Numeric UA-UA and UA-UM cause incompatible result in 
the final comparison flags." 

B48C0 - UA-UA, UA-UN 

64900 

V3 

It the interpreted value of the source data is 
zero, the coaparison flags vill be set to EQUAL, 
: otherwise the comparison flags will be set to HIGH 
if the first digit of the source data is 
interpreted as positive or the coaparison flags 
«.ilL be set to LOW if the source data is 
interpreted as negative. 

82900 - UA-UA, UA-UN 
B3900 

If the interpreted value of the source data is 
....,.,.....,.,^......,^..,..^..,,.,J-,^..-:^^:Ziro^ the comparison flags will be set to EQUAL, 

ot.herwise the comparison flags will be set HIGH. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 

A^.05 azT^ eaT 

"Use of SN data type may produce Incoapatibte results. 

B4800 - Treats all non-UA data types as UN. 

B2900 - An SN data type will result In an Invalid 

B3900 Instruction. 

B4900 

W3 "■ An SN data type will cause an Invalid 
Instruction fault (lEX = 03). 

A. 06 LSS^ EQL, LEQ, 6TR^ NEe>- GEQ., NUL, 6TN 

"Use of branch prediction op codes may result in 
fficonpatible behavior." 

84900 - Employs a branch prediction schene whereby 
^3^ wartous op codes indicate the nost probable 
branch pathv 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



Branch 
Prediction 
Co 



Equivalent 

Branch 

Op 



Predicted 
Branch 
Path 



21 
22 

23 
24 
25 

26 
2A 
2B 

B1 
B2 
B3 
B4 
B5 
B6 
BA 
SB 

El 
E2 
E3 
E4 

E5 
E6 
EA 
EB 

Ft 
F2 

F3 
F4 
F5 
F6 
FA 
FB 



21(LSS) 
22(EQL) 
23CLEQ) 
24C6TR> 
25(NEQ) 
26<GEQ) 
2A(NUL) 
2B<GTN) 

21(LSS) 
22(EQL) 
23(LEQ> 
24(6TR) 
25CNEQ) 
?6(GEQ) 
2ACNUL) 
2B(6TN} 

21(LSS) 
22CEaL> 
23(LEQ} 
24(GTR) 
25(NEQ) 
26(GEQ) 
2ACNUL) 
2B(GTN) 

2ttLSS) 
22fEQL) 
23CLEa) 
24(GTR) 
25(NEQ} 
26<GEQ) 
2A(NUL) 
2B(GTN} 



Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 



taken 
taken 
taken 
taken 
taken 
taken 
taken 
taken 



Not taken 
Not taken 
Not taken 
Not taken 
Not taken 
Not taken 
Not taken 
Not taken 



Taken 
Taken 
Taken 
Taken 
Taken 
Taken 
Taken 
Taken 

Taken 
Taken 
Taken 
Taken 
Taken 
Taken 
Taken 
Taken 



(las 
(las 
(las 
(las 
(las 
(las 
(las 
(las 

(las 
(las 
(las 
tLas 
(las 
(las 
(las 
(las 



last 
last 
last 
last 
la^t 
last 
last 
last 

last 
last 
last 
last 
last 
last 
last 
last 



time 
ti me 
tine 
tine 
tine 
tine 
time 
tine 

ti me 
time 
tine 
tine 
tine 
tine 
tine 
time 



tine not 
tine not 
tine not 
tine 
tine 
tine 
ti ne 
time 



not 
not 
not 
not 
not 



not 
not 
not 
not 
not 
not 
not 
not 



taken) 
taken) 
taken) 
taken) 
taken) 
taken) 
taken) 
taken) 



taken) 
taken) 
taken) 
taken) 
taken) 
taken) 
taken) 
taken) 

taken) 
taken) 
taken) 
taken) 
taken) 
taken) 
taken) 
taken) 



time 
tine 
tine 
tine 
tine 
t J me 
time 
time 



taken) 
taken) 
taken) 
taken) 
taken) 
taken) 
taken) 
taken) 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 

A.C7 «VW, HVC 

A.07,t "If AF indicates literal, the results may be 
incompatible. ** 

B4800 - Since the field length is AfBF, the normal literal 
code (e,g. "A6") uould indicate a literal of over 
400 digits starting at the instruction's 
*-*sy liable. 

B2900 - Results in an Address Error. 
B3900 

B4900 - Results in an Invalid Instruction* 

V3 - Causes an Invalid Instruction fault CIEX = 21). 

A. 07 .2 "Use of non-Hod 4 "^A" or "B" addresses may produce 
incompatible results." 

B48Q0 - Results in an Address Error» 

B2900 - No mod restrictions on "A" or "8". 

B3900 

B4900 

V5 
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APPENDIX A - CCItPATIBILITY NOTES (Continued) 



A. 08 IMC^ DEC 



"Partial overlap of "A" or "B" aay produce i«co«patible 
results." 

B4800 - Results are consistent but undefined. 

BZ900 - Ttiere are no overlap restrictions- The correct 
S39Q0 result «11L be stored In the "B" fieid. 

B4900 - If both the "A" and "B" operands are less than or 
y!3 equal to 10 digits Long, the correct answer will 
be stored In the result field. If either "A" or 
"B" operands are greater than 10 digits long and 
■if the "A" address equals the "B" address and 
their data types are also the same, the correct 
result will be stored regardless of the values for 
AF and BF, In all other cases^ the results are 



undefined. 



A. 09 ADO, SUB 



"Partial overlap of "A" or "8" with "C" may produce 
Incomoatible results." 

B4800 - Results are undefined. 

B2900 - Since there are no overlap restrictions, the 
B390O correct result will be stored in the "C" field. 

B4900 - If both the "A" and "8" operands are less than or 
¥3 equal to 10 digits long, the correct answer will 
be stored in the result field. If either "A" or 
"B" operands are greater than 10 digits long and 
if the "A" or "B" address equals the "C" address 
and the respective data types are also the sar»e, 
the correct result will be stored regardless of 
the values for AF and BF. In all other cases, the 
results are undefined. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



A.IO MPY 



"Parti at overlap of "A" or "8" with "C" may produce 
iBConpatlble results." 

84800 - Results are consistent but undefined. 

82900 - Since there are no overlap restrictions, the 
83900 correct resuit wilt be stored in the "C" field. 

84900 - If both the "A" and "8" operands are Less than or 
V3 equal to 10 digits long, the correct answer will 
be stored in the result field. If either "A" or 
"B" operands are greater than 10 digits long and 
i* the "A" or "8" address equals the "C" address 
and the respective data types are also the same, 
the correct result will be stored regardless of 
the values for AF and BF. In all other cases, the 
results are undefined. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



A.11 AND, ORR, NOT 

A.11.1 "If the data types are not all UA and not all UN, 
lnco«patible results aay be produced." 

B4800 - Mixed data types proouce irregular results. For 
example, UN-UN-UA case results in characters whose 
zone digits are zero. In the UN-UA-UN case, the 
least, significant digit of each "B" field 
character is ignored. 

82900 - The "A" data type is used for all three fields 
83900 C"B" and "C" data types are ignored), 

B4900 ' Results in an Invalid Instruction. 

V3 - Cause an Invalid Instruction fault (lEX = 03). 

Aat,2 "Partial overlap of "A" or "B" with "C" may produce 
incofltpatible results". 

84800 - Results are produced from previous intermediate 
results. 

82900 - There are no overlap restrictions. The correct 
83900 result will be stored in the "C" field. 

BA900 - If both the "A" and "B" operands are less than 
V3 or equal to 10 digits long, the correct answer 
will be stored in the result field. If either "A" 
or "8" operands are greater than 10 digits long 
and if the "A" or "B" address equals the "C" 
address and the respective data types are also the 
save, the correct result will be stored regardless 
of the values for AF and BF. In all other cases, 
the results are undefined. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



A*T2r SEA 



•*lrr each type of search, if the '^B* field entry being 
conpared to the key overlaps with the "C" address 
location, incompatible results may be produced." 

B4aOO - Search for Equal. 

B49tJ0 

¥^5 The overlapping -B- field entry is always 
considered Not equal to the key- 
Search for Low or Lowest, 

OnCy those units of the "8* field entry up to the 
*t" address^ are compared against a corresponding 
number of units of the "A" field key. 

B2900 - If the "B" field overlaps the "C" address and it 
B39QQ is the first comparison Ci.e,, starting "B** 
address), then the full "B** field is compared. If 
the "8" field overlaps the "C" address and it is 
not the first comparison, no comparison is 
performed and this "B" field entry is considered 
not eaual to the key. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



*«T5 EOT 

A»13r,t "Use of an SN data type for the "C" field «ay produce 
incoapatibte results," 

84800 - SN is treated as if the C controller specified UN. 

B290Q - SN data type in the C address controller sets 

B3900 Invalid Instruction. 

B4900 

V3 - SN data type in the C address controller causes an 
rnvalid Instruction fault (lEX = 03). 

A.T3.Z Use of undigits A-F for "M" or values for "Av" not 
specified may produce incompatible results." 

84800 - Results are undefined and may go undetected. 

82900 - Results in an Invalid Instruction. A partial result 

83900 «ay have been stored in the "C* field. 

84900 

«5 - Causes an Invalid Instruction fault CIEX = 07). A 
partial result way have been stored in the "C 
field. 

A, 13.3 "Overlap of "A", "B", or "C" fields in any manner may 
produce incompatible results." 

^Z900 - Total overlap of "A" and "C" fields will produce 
• B39C0 expected results. Any other form of overlap 

. 1 , produces undefined results. . 

B48C0 - If "A" address = "C" address, the "A" and "C"^ data 

B4900 types are the same, and the edit operators in the 

V3 "8" field consist of any subset of Hove Suppress, 

Move Digits, and Move Characters, the results are 

the same as the 82900/3900. All other cases 

produce undefined results. 
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APPENDIX A - COWPATIBIUITY NOTES (Continued) 
A. 14 TRN 

A,14.1 "If AF indicates Literal^ incoinpatible results nay be 
producedw"' 

B4800 - Since AF and BF are concatenated, a literal length 

82900 of hundreds of units will result. 

B39G0 

B4900 - Results in an Invalid Instruction. 

V5 - Causes an Invalid Instruction fault tlEX = 21). 

A.t4,2 "If the "C" address controller data type is SN, 
incoBpatibte results aay be produced.** 

B480a - SN is treated as if it uere specified as UN, 

B2900 - Results in an Invalid Instruction. 

S39Q0 

B4900 

«3 - Causes an Invalid Instruction fault (lEX = 03). 

A-14.3 Tf the "A" and "C" data types are both UA or both UN, the 
"A" and "C" fields may totally overlap. All other foras of 
overlap aay produce incompatible results.** 

B4800 - Results are undefined. 

829C0 - Results are undefined and may be different than 
B39C0 the B4800. 

649Q0 - Results are unpredictable. CSee ••Introduction" 
»S note) 

A.r4.4 B Address restrictions. 

- B4800 - B Address must be MOfe 1000. 



B29C0 - No address restrictions. 

B3900 

B4900 

V3 

W5 
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APPENDIX A - COMPATIBILITY NOTES iContinued) 



A,t5 nvR 



"Partial overlap of the "A" and -B" fields aay produce 
iacoapatible results." 

B4800 - The first move results in the data between "A" and 
"B** "saeared". This result is produced BF times in 
the "B" field. 

B2900 - No overlap restrictions. Produces correct result 
B3900 in the "B" field. 

B49C0 - If the "A" address = the "B" address and their 

V3 data types are the same, the correct result uill 

be stored.^ In all other cases, the results are 

undefined and depend upon the data types, the 

field lengths, and the module of the addresses. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



*»t6 ARITHHETIC INSTRUCTIONS 

""If the operand data contains undlglts other than in the 
sign digits incompatibie results aiay be produced." 

64200 - Undigits in arithmetic data other than the sign or 
rone digits are not detectied as an error. 

B2900 - Undigits in arithnetic data other than the sign or 
B390Q zone digis are detected as errors. The entire 

field containing the invalid unidgits remains 
unchanged. The processor reports the address of 
th« instruction in error. The OverfloM Flag is 
always set. 

84900 - Undigits in arithmetic data other than the sign or 
zone digits are detected as errors. If the operand 

.,-:_ in error is also written (i.e.*. INC), the operand 

nray be partialCy overwritten with the new result 
but the detected undigits will still be present. 
The processor reports the address of the 
instruction In error. The Overflow Flag will not 
be set. 

V3 - Undigits in arithmetic data other than the sign or 
zone digits are detected as errors. If the operand 
in error is also written (i.e., INC), the operand 
may be partially overwritten with the new result 
but the detected undigits will still be present. 
The processor will report the address of the 
instruction in error in the resultant Hardware 
Call procedure. The Overflow Flag will not be 
set. 
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APPENDIX A - COMPATIBILITY NOTES CContinued) 

A.tT RAA> RAS,. RSU^ RSS,. RMU^ RMS 

If the mantissa of an input operand Is not nornalized 
(contains Leading zeros), Inconpatible results may be 
produced. 



64800 - The unnormattzed data will be used for the 
B49Q0 operation,, which may produce a less precise result 
\I3: tfean if the data had been normalized. 

B2900 - The data nitl be nornalized prior to the operation. 
B390O 

A.18 RAA,. RAS,. RSU, RSS 

Different processors may maintain differing number of 
&{g^nificant digits during the computation, thereby 
producing slightly incompatible results. 

B4800 - Single precision maintains 9 significant digits; 

B4900 double precision maintains 17, 

W3 

B2900 - 215 significant digits are maintained. 
83900 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



A. 19 NTR 



A,.t9»1 "If AF specifies literal, incoiiipatibLe results nay be 
ppoduced.' 



n 



84800 - Undefined results. 

B2900 - Results in an Address Error. 
B1900 

B4900 - Results in an Invalid Instruction, 

V3 - Causes an Invalid Instruction fault tlEX = 21), 

A-t9,2 "If the address to be yritten into base relative location 
000040 exceeds six digits, incontpatible results may be 
produced.'* 

84800 - Results in an Address Error. 

B2900 - Results in an Invalid Instruction, 

S5900 

B49G0 

V3 - Causes an Invalid Instruction fault tlEX = 04), 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



A, 20 HVO 

A-20,t "Partial overlap of "A" and "B" may produce incoapatible 
result s»" 

B4800 - If overlap occurs on a move forward and the "A" 
B29C0 address is less than "B" address, the source field 
B3900 digits, in groups of four, are noved to the 
destination field with saear. If overlap occures 
on a nove backward and the "A" address is greater 
than "B" address; the source field digits, in 
group of four, are moved to the destination field. 

B4900 - Move Forward 
V3 

If "A* - "B" < 4, groups of 4 digits will be 
■oved and will replicate accordingly. 

Move Backward 

The difference between "A" and "B" will be 
replicated. 

A. 20. 2 "Use of a literal may produce incoapatible results." 

B4800 - Literals are allowed- 

B2900 - Results in an Address Error. 
B3900 

B4900 - Results in an Invalid Instruction. 

V5 - Causes an Invalid Instruction fault (lEX = 21). 
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APPENDIX A - COWPATIBILITY NOTES (Continued) 

*»2.t;. . . . HVL 

Af.2t.T *A Ifterat *a)« produce incofipatible results", 

B4800 - LiteraL is allowed. 

82900 - Literal is allowed but not recommended, 
B3900 

B4900 - Literal will result in an Invalid Instruction. 

V5 - Literai will cause an Invalid Instruction fault 
ClEX = 21). 

A.21.2 "Any partial or total overlap may produce inconpa^ible 
■ re-sutts"v -■,■;■•■ ., - -, 

B48G0 - Total overlap allowed on: 
B4900 1) Identical 6 and C field or 
V3 2) Identical A and B field. 

No partial overlap is aitowed. 

B2900 - There are no overlap restrictions. 
B390O 

*-2t.3 "If the three address controllers are not equal, 
inccupatible results may be produced." 

B4800 ~ Not detected. "C" address controller used for all 
three, 

B2900 - Results in an Invalid Instruction. 

B3900 

B490Q 

V3 - Causes an Invalid Instruction fault CIEX = 03), 
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APPENDIX A - GOWPATIBILITY NOTES CContinued) 

k,ZZ BRT^ BST 

A.22,t •^Use of literai may produce incoapatibte results'*. 

B4800 - Literai is allowed. 

B2900 

B39Q0 

a4900 -^ Results in an Invalid Instruction.^ 

V3 r Causes an Invalid Instruction fault (lEX = 21). 

A»22.2 "If the "A" controller specified SM, Incoapatable results 
■ray be produced." 

B480a - SN treated as if UN was specified, 

B2900 - Results in an Invalid Instruction. 

B3900 

B4900 

¥5 - Causes an Invalid Instruction fault (lEX = 03). 
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APPENDIX A - COMPATIBILITY NOTES {Continued) 



A. 23 SRO 



"Undigits in AFBF or link address nay produce IncoapatlbLe 
results,** 

B4800 - There is no undigit check for AFBF or the Link in 

B29C0 the R/D area. 

B3900 

B49Q0 - Undigits are checked for AFBF and the following 
links will result in an Address Error. 

V3 -Undigits in AFBF and the following links will 
cause an Address Error fault <AEX = 42). 



A. 23.1 SRO 



B4^00 - SRO resets Processor Interrupt. 

62900 

B390a 

84900 

W3 - Processor Interrupt is not reset by this 
instruction. 



A. 24 COMPATIBILITY 



This instruction is functionally different than the same 
op code in prior processors. 



--Burroughs Prior Written Consent Required For Disclosure Of This Data — 



eURRCU6HS CORPORATION 
SYSTEM OEVELGPHENT GROUP 
PASADEK/) PLANT 



I 

+ + 1997 5390 

i 

1 V SERIES INSTRUCTION SET 



COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 399 



APPENDIX A - COMPATIBILITY NOTES (Continued) 



A»25 



HBK 

"Specification of an AF indirect field length may 
incompatible results.^** 



produce 



B4800 - An AF indirect field length may have «any levels 
of indirection. Due to the indirect field length 
flag bits, the final AFA value nust be in the 
kexadecinal range 0-B, Undigits are allowed in the 
final AFB value. 



B2900 - 
B3900 



B4900 - 
V3 



If the original AF does not specify indirect field 
length, the AF is valid and unchanged. 
However, if the indirect field length bits are 
set, the indirect field length is checked for 
errors and resolved Conly one level of indirection 
is resolved). The final resolved field may be any 
value and is ignored. 

Any undigits in the original AF will cause an 
Invalid Instruction unless contained in a valid 
indirect field length or literal specification. If 
the indirect field length bits are set, the 
indirect field length is checked for errors and 
resolved Conly one level of indirection is 
resolved). Th« final resolved field may be any 
value and is ignored. 



A. 25.1 HBK 



84800 - The Halt Digit Is located at absolute memory 

B2900 address 77. 

B3900 

B4900 

V3 - The Halt Digit is located at absolute memory 
address 48. 
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APPENDIX A - COI^PATIBILITY NOTES (Continued) 



^..26 SLL/SLO 



A.26.1 '•On a successful SLL/SLO the sign digit of B Address (and 
previous B Address in SLD) aay produce incompatible 
results," 

B480Q - The digit stored in sign digit field in 1X1 (and 
1X2 in SLD) is neither a "C" or a "0**. 

82900 - Standard EBCDIC sign is stored in IXt Cand 1X2 in 

83 900 SLD). 

84900 

V3 

A.26.2 "If the "A" address controller specifies SN^ incompatible 
results may be produced." 

B4800 - SN treated as if UN was specified, 

B2900 - Results in an Invalid Instruction. 

B3900 

B4900 

V3 - Causes an Invalid Instruction fault (lEX = 03). 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 

A,29 UNOieiTS IN INTERMEDIATE INDIRECT ADDRESSES 

y J "Untiigits In an unresolved intermediate address may 
.produce Incoapatible results." 






84800 - The undigits will not be detected and will be used 
as an address which would fetch neaningless data. 

B2900 - Undefined results in final address without resulting 
B3900 in an Address Error. 

64900 - Results in an Address Error. 

¥3 - Causes an Address Error fault (AEX = 32). 

A. 30 INDEXING ABOVE LIMIT OR BELOW BASE 

"An attempt to index below the BASE or above the LIMIT may 
produce inco«patible results." 

B48C0 - Indexing below the BASE or above the LIMIT such 
B2900 that the final address wraps back around to within 
B3900 the Base/Limit will produce an unpredictable 
result. Otherwise, it causes an Address Error. 

B49C0 - Results In an Address Error. 

V3 - Causes an Address Error fault (AEX = 11). 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 

*.31 MEMORY ERROR REPORT 

ys - The Location of the 10 digit field for the Menory 

Error Report Is software controlled. The Nenory 
Error Report Address, previously loaded with a 
Write Hardware Register instruction 
(OP = 65:BF = 02) ^^ Is used as a pointer to the 
selected meaory locations. This address aust be 
aod 10. 
-■■ The foraat for this field is as follows: 

♦-MSD—*— ♦ * ♦ — — + ♦- +- ♦ +-LSO-+ 

I E8 t S4 I C3 i 81 I Q2 I L4 t R16 ] R12 ] R08 I R04 i 
f S7 I S3 I C2 I M3 I 01 1 L3 1 R15 I R11 I R07 | RG3 \ 
I S6 I S2 I CI I M2 i G2 i L2 i R14 i RIO I R06 | R02 i 
r S5 I SI I B2 I Ml j G1 1 LI I R13 | R09 | R05 | ROt j 

E8 = Type of error, 

« Sing^le bit error- ' 

t = Multiple bit error. 

S1-S7 = Error syndroae (chip location nap) 3 

Ct-C3 « Meaory card location (0 — 7) 

requester 



Bt-B2 


« Bank in error 


G1-e2 


S' 


Orginatlng read 


00 


= Upper left bank 


00 


=■ 


READER 


or 


'Upper right bank 


01 


S' 


FORMATTER 


to 


« Lower left bank 


10 


s 


XHO 


11 


- Lower right bank 


T1 


= 


XME 


Mt-M3 


» Heaory type 


ai-a2 


= 


Heaory requestor 


000 


s t.25 MB board 


00 


s 


lOP 


001 


« 5 MB board 


01 


= 


WRITE CTL 


100 


s 20 MB board 


10 


s 


READ CTL 


101 


s 10 MB board 


11 


a: 


Reserved 



L1-L4 = Logical meaory aodule ID nuaber (0 - 7) 
R01-R15 = Reserved 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 

Aw32 BASE INOXCANT VALUES 

"So«e values of the Base Indicant digit may be invalid" 

V3 - Base Indicant values of "S - F" are reserved 
and will cause an Address Error fault 
CAEX = 13). 

A. 33 USER SERVICES HEHORY AREA TABLE ENTRY 

The first entry in the User Services Neaory Area Table 
describes the environtient of the MCP Data Area as follows: 

Vi - tNFORKATION DIGITS 

Base Address 00-04 

Limit Address 05-09 

software Use 10-19 

Hote - Lowest meiRory address = 00 

The Base and Limit addresses of the User Services 
Kemory Area Table entry are mod 1,000. 

Software must add 10,000 to the desired Base and 
Limit values to provide absolute memory addresses. 

''^ V5 ' - INFORMATION DIGITS 

Base Address 00-05 

■~ tiifrit Address 06-11 

... ^. ._..'-;* ■•:.;,^'"::.: ...,:..,:: .Softw.are Use - t2-13 

Itemory Area Status Table Number 14-19 

The Base and Limit addresses of the User Services 
Itemory Area Table entry are mod 1,000 and do not 
reouire any adjustment to provide absolute memory 
addresses. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 
A,34 MEMORY AREA TABLE ENTRY FORMATS 

V3 - The fornat of each Original entry is as follous: 

INFORMATION DIGITS 

Base Address 00-04 

Li«it Address 05-09 

Software Use 10-13 

Memory Area Status Table Nunber 14-19 

Note - Lowest nenory address « 00 

Software must add 10,000 to the desired Base and 
Limit values to provide absolute meinory addresses. 

V5 - INFORMATION OrlGITS 

Base Address 00-05 

Limit Address 06-11 

Software Use 12-13 

Memory Area Status Table Number 14-19 

N&te — Lowest memory address « 00 

An Original entry is indicated if the most 
significant digit of the entry has a value of 
-0 - 9". 

The Base and Limit addresses in an Original entry 
are mod 1,000 and do not reQuIre any adjustment to 
provide absolute memory addresses. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 
A.34 MEMORY AREA TABLE ENTRY FORMATS (Continued) 

W3, V5 - The foraat of each "C" Copy descriptor entry is as 
follows: 

INFORMATION DIGITS 

;.. Type ^ . "" 00^ 

Reserved 01 

EnvironiBent Number 02-07 

Memory Area Number 08-09 

Software Use 10-19 

Mote ~ Loitest memory address = 00 

The Type digit of a "C" Copy entry is equal to 
"C"., 

VS^ V5 - The format of each "E" Copy descriptor entry is as 
follows: 



INFORMATION 


DIGITS 


Type 


00 


Absolute Address of next 




chained MAT entry 


01-09 


Software Use 


10-19 



Note - Lowest memory address =00 
The Type digit of a "E" Copy entry is equal to 



— Burroughs Prior Written Consent Required For Disclosure Of This Data — 



BURROUGHS CORPORATION ♦—— 4. 1 997 5390 

¥STE# DEVEtOPHFNT GROUF | 

ASAOEN* PLAHT j V SERIES INSTRUCTION SET 



CCHPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 408 



APPENDIX A - COMPATIBILITY NOTES tContinued) 

A.24 HEHORY AREA TABLE ENTRY FORMATS (Continued) 

V5, V5 - The format of each Memory Area Fault entry is as 
foilows: 

INFORMATION DIGITS 

- - Type 00 

Reserved 01 

Faulted Area Table Address 02-09 

Software Use t0-t3 

Meaory Area Status Table Nuiiber T4-19 

Note - Lowest memory address = 00 

The Type digit of a Memory Area Fault entry is 
ecrual ta **F". 

»5, W5 - The format of each Unused entry is as follows: 
INFORMATION DIGITS 



Type 


00 


Reserved Cnust be zero) 


01-09 


Software Use 


10-19 



Note - Lowest memory address =00 

The Type "digit of an Unused entry is equal to "B". 

Use of all other Type digit values is reserved and 
will cause an Invalid Instruction fault (lEX = SO 
or 60). 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



A. 35 ABSOLUTE ADDRESSES 

V3 - Off certain absolute address fields, the sife of 
the "Sub-Base Zero Memory" tcurrently 10,000) must 
have been added to each address. These fields 

^ ..aret . 

t. Ike eight digit absolute address of the Enwir^pnment 
Table in eacK Reinstate List Entry, 

2. The eight digit absolute address of the Memory " Area 
Table in each Environment Table Entry. 

3. The Mod IK Base and Limit fields in each original 
Memory Area Table Entry. 

A^36 TIME OF OAT COUNT RATE 

V3 - The Time of Day timer value is incremented by tOOO 
every millisecond rather than by one every 
microsecond and the three least significant digits 
of the time field will be set to zero. 

V5 - The Time of Day timer value is incremented by one 
. every microsecond. 

A.37 LOCK/UNLOCK 

V3 « The Lock Status Field of the Lock Structure will 
not be used to determine if the lock is available. 



A, 38 REINSTATE LIST ENTRY SPECIFICATIONS 

V3 - The Reinstate List Entry Size is 200 digits. The 
Reinstate List may not exceed one million digits 
in size. The address of the Reinstate list must 
be mod 1000. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



A.40 SST 

,^F 8: 00 Systen Status 

,jy5 - The processor will store, naxlnum, a one byte 
status indicator. (No padding is required for the 
re»aining 99 bytes.) 

BF - at Systes I/D 

V3 " The processor will not store the Serial Number or 
the Firaware level. The character string "VSIQ", 
"V340", or "V380" will be stored left justified 
with blank fill in the Processor Type field 
depending upon the perfornance level of the 
machine. The character string "A" will be stored 
Left justified with blank fill in the 
Specification Level field. 



..(. f.,iif,- 






U 
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APPENDIX A - COMPATIBILITY NOTES (ContiRued) 

A.43 DIFFERENT REFERENCES ARE RECALCULATED 

V3 - The following references witl be recalccjlattui 

Current Reinstate List Entry Pointer -^ 

HCP Environment Table Address 

Number of Entries In the MCP Environment Table. 

This variant must be followed by an Interrupt 
COP « 90) or a Virtual Branch Reinstate (OP = 93) 
instruction. 



A.44 TASK STATE MAINTAINED UITNIN THE PROCESSOR 

V3 - The KERNEL Base/Limit entries are not maintained 
within the processor. 

V5 - The KERNEL Memory Area Table Base/Limit entries 
are maintained within the processor. 



A. 45 TASK TIMER FAULT 

V3 

No task timer fault will occur. 

V5 

Task timer fault will occur 99.9999 seconds after 
the time slice expires. 
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A, 46 



APPENOIX^ A ~ COBPATIBILI.Tr NOTES (Continued) 

REINSTATE LIST 

Ea#i| Reinstate List entry contains the foLLowing 
firforwationT - - 



V3/V5 - Digit 






f- 



000-007 
00& 
009 
OtO-015 
016-018 
019-027 
028-037 
038-039 
040-043 
044-047 
048-049 
050-053 
054-057 
058-061 
062-070 
071-076 
077-082 
083-090 
091-092 
093-101 
102-105 
106-113 
114-199 
114-141 
142-149 
150-151 
152-183 
184-185 
186-187 
188-193 
194-199 



Purpose 



Link to Next Reinstate List Entry 

Saft Fault Pending Flag 

I/O Flags 

Nufliber of Entries in Environment Table 

Environnent Table Address Expansion Area 

Environinent Table Address 

Failed Hardware Call R/D Area 

Task Processor Priority 

Task Number Owning 

Next Task on List 

State Indicator 

ttCP Canonical Lock NuMber 

User Canonical Lock Nunber 

Operating Claim 

Next Scheduled Run Tine 

Task Wait Tine 

New Tine Slice 

Direct Time Accumulated 

Mode Indicator Save Area 

Software Usage 

Task Number 

Time Slice Remaining 

Interrupt Frame 

-Accumulator 

-Measurement Register 

-Interrupt Mask 

-Mobile Index Registers 

-Mode Indicators 

-COM & OVF Flags 

-Active Environment Number 

—Instruction Address 



Note - The lowest memory address = 00 
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APPENDIX A- CCHPATiarLrTY NOTES CContiniwdl 

A*46. REINSTATE Lt&T (Continued) 

Tire State Indicator field in the Reinstate List Entry 
*»--? contains the fotloKing information; ^? * 



Value Purpose 



■ti> • ?iff 



• \r.¥ 



00 Runable 

Qt Waiting Lock 

02 Waiting Event 

03 Oozing 

0* Waiting Ter«ination 

05 Farted Hardware Call 

06 Kernel Entry 

07 Invalid Virtual Branch Reinstate 
08-OC Reserved 

00 Waiting Start-up 

OE Available 

OF Suspended 

tO-FF Reserved 
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APPENDIX A - COMPATIBILITY NOTES CContinued) 



"-■>■■ 



A^4? i»6«0Rr AREA STATUS TABLE ENTRY 



* llemory Area Status Table entry contains the fottowing 
iRfo^mation. 



VS/V5 - 

aigit Bit Purpose 

Hardware Lock (For use by processor) 
Meaory Area Present 
To be Rolled Out 
Reserved 

I/O Inhibited Memory Area 
Software Usage 
Nuaber of l/0*s in Process 
Task Nunber of Owner 
Envtronaent Number of Original 
Neaory Area Nuaber of Original 
Memory Area Size 
26-39 Available 

Note - The lowest memory address = 00 



00-01 




02 


3 


02 


2 


02 


1 


02 





03-05 




06-09 




10-13 




14-19 




20-21 




22-25 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 

A.4« ENVIRONMENT TABLE ENTRY 

■'- ^' ' •■ •,. ' r r ■ -,)}<:,■' s-*:- 

1^h« following aescription Is of an Environaent sTable 
entry » 

V3 - Digit Bit Purpose 10 : ajfj 

- " ■ - . - To iJA3 

00-07 Mewory Area Table Address- 

08-09 Nuaber of Entries in the 

Meaory Area Table 

10 Reserved 

tt Copy Protection Digit 

3 Reserved 

2 Reserved 

T Source Copy Enable 

Destination Write Enable 

12-19 Reserved 

Note - The lowest nenory address = 00 
^ V5 -» Digit Bit Purpose 

;; - 00-08 Memory Area Table Address 

09-10 Nuaber of Entries in the 

Memory Area Table - ' 

t1 Copy Protection Digit 

■■..'':/ 1^--;. Reserved ^r^A :. ;> 

^■'V-\;;^hV :•■;;:'&.;: -5 ■.;.,;■■ 2... Reserved' , ::/fa 

.; 3 ":3~::,iiD :..;..■,:,;./:, ..5 ._.,,__ t,: , .,..:„ Source Copy Enable^ ^ -. ^-^ 

Destination Urite En»bjL«v 

12-19 Reserved 

Note - The lowest memory address = 00 

^ * - ,: ^i : -T b 5 A - ^ 

- 1" ' ; . S a « "; i; 

- ■ . 6 :, . . • •■J.O ;■; ■' .1 
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APPENDIX A " COMPATIBILITY NOTES CContlnued) 



«c , 



A-^SO TRACE FAULT DATA 

The following inforaation is stored on the stack on tpacie 
t ■ .t faultse."- -^ -^ - 

V3* V5 



DIGIT OFFSET 
WITHIN HARD^VIARE 
CALL STACK FRAME 

tt2. - 121 
tZZ - 131 
132 - 141 



1*2 - 151 
152 - t6l 
162 - 191 



DATA FORMAT 
GGOIAAAAAA 

OPAFBFXXXX 

CXQIAAAAAA 
LLLLLLXXXX 
OXOXAAAAAA 
CXQIAAAAAA 

CXQIAAAAAA 



DESCRIPTION 

Progra« counter; 
I = Base Indicant 

OPSYL with final Af/BF 
(fully resolved) 

Non-literal data 
operand ASYL 
Literal ASYL 

Branch Address 

8SYL - can be other 
info depending on OP 

CSYL - can be other 
info depending on OP 

Reserved 



C - Address Controller^ fully resolved (the least 

significant two bits specify the operand aata type. The 
revainiftg bits are unspecified and may contain non-zero 
valtMS.) 



■ -C ! 



I s-Base indicant digit 
h s Address digits 
L = uncodified literal 
X = Don't care 



t' 0/ 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 



A-5t; ^f'^O"^ *RE* FAULT HARDWARE CALL PROCEDURE 
V5 "^ Task NuMher is always zero* 



; ys 1 /* Task Number is reported accurately^ < *- -VOu^al 

A«52 IHPROPER UNOISITS IN BRANCH ADDRESS SYLLABLES V^^ 

B2900^- Undigits in branch addresses other tlian the address 
B3900 controller or extended digit positions will always 
cause an address error. 

B4900/- Undigits in branch addresses other tT&an the address 
W3/V5 controller or extended digit positions will only 
cause an error if the branch is taken. 

A»53 HEWORIF ADORESSABlOtY 

B4«C0 - Thia adciiine can address 10 ititlion digits* Only 
2 nilLlon could be physically attached. 

82900/- This orachine can address and have physically 

83900/ attached tO million digits. 

B4900 



W3 



- This machine can address 100 million digits* Only 
80 miilion could be physically attached. 



V5 - This machine can address 1 billion digits. Up to 
640 miilion digits can be physically attached per 
l>rocessor cab'inet*^ . 

INFORNATION DIGITS 

Constant-T 00-05 

•*A*' Absolute Address 06-13 

"8* Absolute Address 14-21 

Constant-2 22-29 

Note - The Lowest memory address « 00 
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APPENOrr A - COMPATIBILITY NOTES CCootinued) 

■■ :. ii!rtr :;-not!i '. . ' :. .. ■ : - '^ ■ ;; , ' •:, - 

A.54. HAN04.IN6 OE THE SIGN OIGXT IN IL9/IST/RLD/RST 

B4800 - Undigfts may be loaded and recovered frpiit the sign 
dfgit of the accufliulator. y. 

B2900/- AH,, digits loaded into the sign digit of the 
B3900/ accumulator will be stored as a "C" or "O" in the 
B4900/ accumulator and will be recovered as such via a 
¥5/ Store instruction. 

INFORMATION DIGITS 

Constant-t (Moved) 00-05 

rA** Address < Converted) ^ 06-13 

"B" Address (Converted) . 14-21 

Constant-2 (Moved) ,22-29 

Reaory Area Status Table Number 30-35 

Mote -The lovest mewory address —00 
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